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A.R.P. in Industry 
We are not at all certain that the smaller 


foundries have yet satisfied all the provisions of 
the Civil Defence Act of 1939, and it seems 
germane to point out briefly the essential re- 
quirements. Primarily, there are a number of 
regions in the country known as ‘‘ Specified 
Areas,’’ where its provisions specially operate. 
Moreover, there are certain factories outside 
these areas which have to be treated as though 
they were situated within them. A list of the 
Specified Areas can be obtained from the Lord 
Privy Seal’s Office, London, S8.W.1. The respon- 
sibility for providing adequate shelter falls on 
the occupier of factory premises and the owner 
of commercial buildings wherein fifty or more 
people are employed. There are special arrange- 
ments for factories having more than one occu- 
pier. In all these cases, air raid shelters must 
he provided for everybody either working or 
living in the premises. Temporary increases due 
te shift changes can normally be disregarded. 
The shelter must be of an approved standard 
and the code covering these standards is obtain- 
able from either the Stationery Office or book- 
sellers. 

For advice on the carrying out of such work, 
foundries should consult competent architects or 
engineers and not the Government or municipal 
authorities, When a decision has been reached 


as to the steps to be taken, the foundry owner 
must straightaway notify the immediate land- 


lord of his intention, unless the property actu- 
ally belongs to the firm. Conversely, the owner 
of commercial buildings must similarly notify 
the occupiers. The foundry owner must also 
report to the district factory inspector the steps 
he has taken to provide shelter within a specified 
time. The owner of a commercial building must 
similarly report to the local authority. On the 
completion of the shelter, a further report must 
made, and forms should now be available 
from the factory inspectors, the loca] authori- 
ties, or from the A.R.P. department of the Home 


} ve 


Office. An important clause in the Act pro- 
vides that, where the factory inspector repre- 
sents to the local authority that shelter cannot 
reasonably be provided in factory premises for 
its occupants, the local authority may by agree- 
ment with the occupier provide, on such terms 
as to payment as may be agreed, a public air-raid 
shelter to be used in whole or part by those per- 
sons. Similar arrangements may be made in 
the case of commercial buildings. There are also 
provisions in the Act to take care of factories 
occupied under a short lease, and, of course, 
there are penalties for failure to comply with 
the directions given by the authorities, and 
obviously there is the machinery for appeals in 
case of hardship or inappropriateness. There are 
clauses in the Act relating to compensation to 
occupiers of commercial buildings; the powers 
of owners of commercial buildings to increase 
rent; and commercial buildings where shelter 
was provided before the passing of the Act. 

An important provision of the Act that 
shelters constructed according to the code are, 
generally speaking, exempt from certain build- 
ing by-laws. Finally, so far as shelters are con- 
cerned, it is possible to obtain a Government 


is 


grant for their construction provided they are 
of the approved standard and of reasonable 
capital cost—something less than £4 per head. 


The forms of application should now be ready 
from the sources cited above. 

There are a number of important provisions 
relating to the training of the personnel and 


equipment, and these provisions relate to all 
foundries whether or not they are situated in a 
Specified Area. Everybody must know exactly 


what they are to do in case of an air raid, and 
moreover a suitable number of the employees 
must have had training in first aid, fire fighting 
and anti-gas measures. By now every concern 
employing more than thirty people should have 
reported in detail the steps taken to carry 
out the obligations under this section. The 
Stationery Office or any bookseller will supply 
the memorandum ‘‘ The Organisation of Air Raid 
Precautions Services in Industrial Undertakings 
and the Training and Equipment of Personnel.’’ 
The personal equipment for the trained squads 
consists of a_ steel helmet, a civilian duty 
respirator, and protective clothing. Details as to 
the approved suppliers of these are obtainable 
from the A.R.P. Division, C.P. Department, 
Admiralty, 2, Bainbridge Street, London, W.C.1. 

Part VI of the Act deals with lighting, glare 
and camouflage, and its provisions apply to all 
areas. This means that foundries, wherever they 
inay be situated, must provide means for the 
complete obscuration of lights after nightfall, 
or be prepared to work in daylight only. This 
is to satisfy the requirements that the whole 
country must be in complete darkness in the 
event of war. For foundries Subsection (i) of 
Section 14 is important, as it deals with glare 
from furnaces, and it gives power to the Minister 
to serve a notice on foundry owners to take the 
necessary steps for the screening of glare. The 
Minister also has power to insist that certain 
factories must be camouflaged. If the Minister 
serves a notice on a foundry in connection 
with the obscuration of glare, a grant up to 
50 per cent. of the capital expenditure may be 
accorded, 

© 
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Book Reviews 


Guida Practica del Fonditore (Practical Guide to 
Foundry Work). By Mario Olivo. Obtain- 
able from the Spett Impianti Fonderie 
Olivo, 10, Piazza Ducca d’Aosta, Milan, 
Italy. 

The reviewer has no pretensions to a full 
knowledge of Italian, but, like others who have 
learnt French and Latin, he can easily follow 
the, major part of the text. Thus the appeal of 
this book is wider than one would initially 
imagine. It is divided into seven parts, carry- 
ing the following headings:—(1) Theoretical 
Notes and the Technical Aspect of Production ; 
(2) Cupolas; (3) Raw Materials for Melting; (4) 
Moulding and Moulding Materials; (5) Casting 
and Finishing (Fettling) Grey Iron Castings; (6) 
Non-Ferrous Foundry Work; and (7) Scrap and 
Defects—Costs of Production. The theoretical 
part has been written so that any intelligent 
craftsman could easily follow it, and introduces 
the reader to the microstructure of cast iron 
and the influence of the various elements. This 
part is very interesting as showing the Conti- 
nental outlook on foundry practice. For in- 
stance, extensive reference is made to the use 
of briquettes for the introduction of nickel and 
other elements, whereas in this country their 
employment is somewhat limited. It~ appears 
that five types of grey iron have been stan- 
dardised under the symbols G12 to G26. The 
letter G stands for Ghisa or cast iron, and the 
number its tensile strength in kilograms per 
sq. mm., that is from 7.6 to 16.5 tons per sq. 
m. It is presumed these are to be associated 
with 30-mm. bars machined down to 20 mm. 
diameter. Table TX (in which a misprint is 
thought to occur—‘‘ method of melting ’’ should 
read ‘‘ method of moulding ’’) is particularly 
interesting, as it discloses the depth of chill to 
be associated with a large number of types of 
castings. 

The other sections are equally interesting, 
especially those dealing with the cupola (on 
which subject the author is a specialist) and de- 
fects. One of the most illuminating facts derived 
from a study of this book is the reliance which 
in Italy seems to be placed on briquettes for 
alloying. The book can be recommended to those 
of our readers who have some knowledge of lan- 
guages as being of exceptional interest, for the 
author is obviously well-versed in the technical 
requirements of the average foundryman. 


What is Steel? By Leopold Scheer. Pub- 
lished by Macdonald & Evans, 8, John 
Street, Bedford Row, London, W.C.1. Price 


6s. net. 


This publication is a translation of a German 
book which is addressed primarily to the user of 
steel and to the steel merchant, and of which 
three large German editions have been pub- 
lished in the space of one vear. In 30 concise 
chapters, the chemical, physical and atomic 
structure of steel is briefly discussed, considera- 
tion is given to the carbon, tool and alloy steels, 
to the influence of various elements on steel, and 
to its thermal and mechanical treatment. The 
manufacture and testing of steel is also dealt 
with. This book is not a text-book in the general 
sense, but a volume giving a reliable conception 
of steel in a brief readable form, to which the 
inclusion of 48 illustrations, tables, sketches 
and photomicrographs helps considerably. Tt can 
he recommended for the purpose for which it 
was written, oe De 


Fire Fighting in Peace and War. By C. Clark 


Ramsey. Published by Jordan & Sons, 
Limited, 116, Chancery Lane, London, 
W.C.2. Price 1s. 


This book carries the sub-title, “A Practical 
Fire Service Manual for A.F.S., Office and Fac- 
tory Squads, A.R.P. Personnel and House- 
holders,”’ and this caption is certainly justified. 
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There are eleven chapters, in which the elements 
of the subject are readably set out. Such 
matters as a knowledge of the locality served, 
the equipment used, and types of incendiary 
bombs are adequately dealt with. When the 
author refers to poison gases, however, he is not 
so explicit, due no doubt to the “ unreal ”’ ter- 
minology used in connection with yas warfare. 
The utility of the book is unquestioned, however, 
and the reviewer recommends its purchase by all 
factory owners, and those persons in charge of 
the fire-fighting section of A.R.P. 








Workmen’sCompensation 
Acts 


ADJUSTMENT OF PREMIUMS 


Although there is a resemblance between the 
State schemes of Unemployment Insurance, 
Health and Pensions Insurance, and the Work- 
men’s Compensation Acts, there are important 
differences also, especially in the case of the 
Workmen’s Compensation Acts. Unlike the Un- 
employment and Health and Pensions Insurance 
schemes, there are no weekly contributions pay- 
able, and insurance is not compulsory, as with 
those schemes, Whereas the responsibility of the 
employer ends, under those schemes, with the 
payment of contributions (i.e., benefits are pay- 
able through the schemes), under the Workmen’s 
Compensation Acts the liability of the employer 
to make weekly or lump-sum payments in respect 
of the emplovee concerned is continually present. 

This scheme _ covers 
workers, and all 


practically all manual 
non-manual workers, with 
earnings up to £350 a year (£250 is the 
limit under the other schemes mentioned, 
for such employees), and so covers more em- 
plovees than the other schemes of sociology. The 
weekly payments may be anything up to 30s. 
weekly while the disability lasts, or lump-sum 
payments up to £300 (or £600 where there are 
dependant children) if death results. 

The common practice is for the employer to 
insure with ordinary insurance companies; this 
insurance is undertaken by most insurers at 
moderate premiums covering all risks, and a 
point not generally known is that, if the insurer 
is a member of the Accident Offices Association 
(most companies are members) premiums are 
adjusted each vear by an arrangement between 
this association and the Home Office. 

The adjustment is by a formula based on what 
is known as a ‘ loss ratio ’’; this is the propor- 
tion which the amount paid or set aside for com- 
pensation payments bears to the amounts re- 
ceived for premiums. By the arrangement the 
standard “ loss ratio *’ is taken as 62} per cent. ; 
if in any vear the ‘loss ratio’’ is above or 
helow this standard (bv a difference of half of 
1 per cent.), a corresponding increase or de- 
crease is made in the premiums payable after 
June 30. 

The audited accounts for 
show a “ loss ratio ’’ of 57.06 per cent. (the com- 
pensation payments, etc., totalling £3,409,745 
and premiums totalling £5,962,228), so that for 
premiums falling due between Julv 1, 1939. and 
June 30, 1940, there will be a rebate of 5.44 per 
cent. (625 per cent. less 57.06 per cent.), against 
2.2 per cent. for 1937. 

Since this arrangement has operated, rebates 
have been made varying from 2.16 to 14.32 per 
cent., covering the vears 1924 to 1936, with the 
1937 and 1938 figures as given above. 


1938, just issued, 





This entry in Ryland’s Directory comes from 
the section which lists the firms making cast- 
ings:—‘* West Norfolk Farmers’ Manure Com- 
pany, Limited. Own Use.” Is their trade mark 
copralite ? 


** MARKSMAN,’ 
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Random Shots 


The recent death of Dr. Prosper L’Orange, 
the inventor of the compressorless Diesel engine 
bears out an interesting point made by Mr. Lak« 
in his Presidential Address before the Institut« 
of British Foundrymen last June. In it he 
showed how many of the inventors whose names 
were household words in the iron and steel in 
dustry had proved to be either born of foreign 
parents or were themselves foreigners working 
in an adopted country. The three examples h« 
gave were Huntsman, Bessemer and Siemens. 
Now Dr. Prosper L’Orange can be added to the 
list, for although he worked and died in Ger- 
many, he was a descendant of an old refugee 
French Hugenot family. 

* * * 

There seems, then, to be something about 
emigration and the mixing of foreign people 
which sharpens the wits, and that is a little 
point worth remembering at a time when half 
the world is cultivating a policy of intense 
nationalism and the other half growing more 
cosmopolitan than ever. 

* * * 

Although it is a stupid idea to give names 
but no numbers to houses in a road nearly a 
mile long, even this habit has its compensations, 
for much amusement can be derived from read- 
ing the one thousand odd different names in the 
attempt to find the one required. In such an 
attempt recently undertaken, some highly incon- 
gruous names were noted. At the corner of the 
busiest crossroad on the maddest, craziest by- 
pass in all England, stood a little villa bearing 
the legend ‘‘ Mon Repos’! A little farther 
down the road was ‘‘ Fordzome.’? Inquiries, 
however, disclosed the fact that the Fords no 
longer lived there, having built a bigger and 
better house in a brighter suburb. Somewhere, 
perhaps, then, is to be found an imposing double- 
fronted Tudor-style mansion with the name 
‘* Fordsholme,’’ having acquired the ‘‘ h ’’ neces- 
sary to the higher status. Best of all, because 
of the hint of good humour behind its portals, 
was “Ad Astra,’? a very small house so named 
because it faced the public house called ‘‘ The 
North Star.’ 


* * 4 
If anv reader knows of house names about 
which there hangs a tale, a joke, or a bit of 


humour, let him send it in; the best will be 
printed (at the Editor’s discretion). Let him he 
warned, however, at the outset, that if he is in 
dire need of a five bob reward after an expensive 
holiday, then he had better sit down and do a 
‘squiggle.’ The only reward offered here is 
satisfaction, which may be of two kinds: the 
altruistic, in which one is happy to send a few 
waves of much needed laughter across a heavy 
care-laden ether; or personal, for, as a famous 
literary gentleman once said, ‘‘ the most interest- 
ing piece of literature is surely one’s own name 
in print"! 
*. * * 

A little boy's father was engaged upon a 
technical case in the High Court as an expert 
witness. There was much talk of the case at 
home, to which little Billy listened in awed 
silence. On the second day of hearing, however, 
he pleaded with his daddy to be allowed to go 
with him. 

‘* No, mv son, it’s not a place for little boys,” 
said his daddy. ‘‘ Why do you want to come? ”’ 

‘* Well,”’ was the reply, ‘‘ I do so want to see 
what the judge looks like in his wig and _his 
lawsuit.’’ 

* * * 

‘Can you direct me to Hampstead Heath? ” 
asked an overseas visitor to London on Bank 
Holiday Monday. *Certainly,’’ replied the 
disgusted resident of Hampstead. “Take a 
penny bus to the terminus and then follow the 
waste paper.” 

(Continued at foot of previous column.) 
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Recommendati 
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ons for Three 
Bearing Alloys: 


BY THE NON-FERROUS SUB-COMMITTEE OF THE TECHNICAL 


COMMITTEE OF THE 


3ronze bearing alloys containing appreciably 
high percentages of lead are widely used in a 
variety of applications. These alloys are covered 
by a large number of individual] specifications, 
many of which differ only in minor respects, 
while no recognised standard specifications have 
been drawn up. The purchaser of such materials 
has therefore either to draw up his own speci- 
fication or to adopt one of the many existing 
private specifications, which may or may not 


‘TABLE I.—Composition of Bronze Bearing Alloys. 


I.B.F. 





ae Sn, Pb, Zn, P, 

— per cent.) per cent. | per cent. | per cent. 
LB. 1 

(B.S.8. 

421)| 11 to 13) 0.5 max. | 0.30 max. | 0.15 min. 

LB. 2 9 to ll) 2.5 to 3.5) 0.50 max. | 0.35 max. 
LB. 3 9toll) 9toll |0.50 max. | 0.35 max. 
LB. 4 8tol10| 14tol6 | 0.50 max. | 0.35 max. 


exactly meet his requirements. Further, this 
multiplicity of specifications makes for undue 
complications in the foundry, while the engineer- 
ing industry loses by the absence of any standard 
materials of uniform properties. 

With the intention, therefore, of recommending 
the drafting of standard specifications covering 


A tar 0-680 Tesr Duce 
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Fig. 1. 





Sranparp Cast Test Bars ApopTED 
FoR LEADED BRONZEs. 


leaded-bronze bearing alloys, the Sub-Committee 
undertook the study of these materials. 
felt 


It was 
that the establishment of such a standard 
specification would materially assist the engi- 
neering industry to select appropriate and recog- 
nised alloy compositions for particular purposes, 
and would also help to eliminate much of the 
present complexity in supplying to a wide variety 
of specifications. The only material of a similar 
nature so far covered by a British Standard 
Specification is a phosphor-bronze for gear blanks, 
covered by B.S.S. 421. 
Three compositions of 
* Report presented to the International Foundry Congress held 
in London and organised by the Institute of British Foundrymen. 


leaded bronzes were 








INSTITUTE OF BRITISH FOUNDRYMEN 


chosen for investigation, and the present Report 
summarises the results of a large number of tests 
carried out in various bronze foundries with these 
selected alloys in order to determine what reason- 
able values of final properties could be consis- 
tently obtained and specified. The three compo- 
sitions chosen, together with the composition of 
the B.S.S. 421 alloy, are set out in Table I. For 
purposes of reference the latter material has 
been designated LB.1 in this Report. 

It will be remembered that in a previous 
Report by this Sub-Committee on ‘‘ Recommenda- 
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chosen, and with a few exceptions one large and 
one small test bar was cast at each temperature. 
These casting temperatures were as follows :— 
LB.2, 1,050, 1,100, and 1,150 deg. C.; LB.3, 
1,000, 1,050, and 1,100 deg. C.; LB.4, 1,000, 
1,050, and 1,100 deg. C. The test results obtained 
in this way by various members of the Sub-Com- 
mittees are summarised in Table II. 

These data do not include the analyses of the 
alloys employed, as this would give rise to undue 
complication in the tables, but each worker has 
satisfied the Sub-Committee that his alloy fell 
within the results set out in Table I. Simi- 
larly, no details are given as to the use of virgin 
or secondary metal in the charges. These re- 
sults are, however, considered to be indicative 
of those to be obtained in normal works condi- 
tions with reasonable metallurgical control. 

Subsequent to the completion of these results, 
it was decided to modify the composition of 
LB.2 by increasing the lead content to 4 to 6 
per cent. A further series of tests was there- 


TaBLeE Il.—Summary of Mechanical Tests on Three Leaded-Bronze Bearing Alloys. 


Maximum stress, tons per sq. in. 





Large bar. Small bar. 





Casting temperature, deg. C. 








Elongation, per cent. 


Large bar on 3 in. 


Small bar on 2 in. 


Casting temperature, deg. C. 




















1,050 | 1,100 | 1,150 1,050 | 1,100 | 1,150 | 1,050 | 1,100 | 1,150 1,050 | 1,100 | 1,150 
LB. 2 
A — 16.6 15.1 — 17.1 | 16.2 | 14.0 9.5 _ 11.0 9.5 
F — 13.8 13.9 — 14.8 14.0 ~ 7.0 6.0 8.0 7.0 
G — | 6.9| HU. -- 10.8 | 17.2 -- 11.0) 3.0 3.0 | 16+ 
H — 17.6 = —- 15.4 | — --- 15.0 — - 10.0 
H — 16.9 -- -- 10.5 — —- 13.0 _ —- 2.0 — 
I 17.0 17.7 18.2 14.9 17.9 19.1 22.0 19.0 27.0 11.5 | 20.0} 30.5 
L 17.0 15.8 14.5 14.2} 16.0 | 15.2 9.0 9.0 8.0 4.0 8.0 10.0 
M — — — 15.6 15.6 14.4 _ — 5.0 7.0 | 5.0 
M — — — 16.0 | 18.0 | 16.8 . 5.0, 11.0) 10.0 
Average | 17.0 | 16.3) 14.6 15.2 | 15.1) 16.1 15.5 | 12.6 | 10.7 6.6 8.9 | 12.6 
\ ~~ _—————___/ —_____ —~- -————-—--Y 
15.7 11.2 
1,000 | 1,050 1,100 1,000 1,050 1,100 1,000 1,050 1,100 1,000 1,050 | 1,100 
LB. 3 
A _— —_— 15.4 — —_ 14.4 | oe 10.5 4.0 
A -- — 12.0 — = 16; — 7.0 - |} 6.0 
C 14.6 15.0 14.2 19.2 19.2 16.8 4.0 6.0 4.5 4.0 4.0 4.0 
K - |i Se5 = —!ins| — ; 5.0 (6.0 
G — -— | BS on — | 12.2 = 6.0 . | 4.0 
I 14.5 13.8 15.1 14.4 14.1 15.2 | 9.0 13.0 11.0 9.0 14.0 | 10.5 
J 16.8 15.0 15.1 || 16.8 14.2 17.2] 15.0 11.0 12.0 17.0 12.0 21.0 
J 16.2 12.8 12.1 16.4 | 14.4 16.5 | 14.0 9.0 5.0 || 18.0 10.0 | 20.0 
K 13.9 13.8 12.1 14.4; 13.9] 12.9 9.0 9.0 7.0 10.0 9.0) 10.0 
L 14.5 13.6 11.8 12.4 11.4 11.6 9.0 8.0 4.0 6.0 3.0 | 4.0 
M — — - 12.56) 12.4 15.2 — 4.0 3.0 9.0 
M | --- a - 14.74, 12.48) 14.4 | --- 2.0 4.0 | 7.0 
Average | 15.1) 14.0) 13.3 15.1 | 14.0! 14.1 10.0 9.3 7.2 8.8 7.4| 8.7 
_ Sv" ——/ Ne — —+— _ — ——__ 
14.3 8.6 
1,000 | 1,050 | 1,100 1,000 | 1,050 | 1,100 1,000 | 1,050 | 1,100 1,000 1,050 | 1,100 
LB.4 | 
A _ 13.8 15.2 — 14.8 16.0 6.0 13.5 - 6.0) 11.0 
F — os 12.5 - 13.2 - 6.0 7.0 
G - — 14.0 --- - 15.2 - 6.0 7.0 
I 15.2 15.5 15.5 15.3 15.5 16.8 an..7 13.3 15.0 10.0 10.0 | 17.5 
J 14.6 13.9 13.66 15.0 15.0 | 14.4 14.0 14.0 13.0 || 14.0 22.0 18.0 
J 14.6 13.0 13.8 14.4 14.8 14.8 20.0 12.0 16.0 20.0 24.0 21.0 
K 2.9 12.7 11.4 12.7 12.1 12.4 9.0 7.0 6.0 11.0 9.0 9.0 
Average | 14.31 13.8 13.7 14.4 | 14.4| 14.7) 13.7| 10.5 10.8 13.7 | 14.2; 12.9 
SRE ee ee A Se ae ee nai . ould 
14.2 12.6 
tions for Two Leaded Gunmetals,’’ presented to fore undertaken using this modified composi- 
the Glasgow Conference in 1936, details were tion, and the results of these tests are sum- 
given of the standard test bar adopted for use marised in Table III. 
in the investigation for these leaded gunmetals. From a full consideration of all the results 


The shape of test bar finally selected, shown in 
Figs. 1 and 2, was adopted after a great deal 
of investigation as being one which would give 
the greatest uniformity of results throughout 
the majority of foundries. This bar, in the two 
standard sizes, was again adopted for the work 
on leaded bronzes. 

Three standard casting 


temperatures were 


given in Tables II and III, the Sub-Committee 
proceeded to draw up their recommendations 
upon which the drafting of a standard specifica- 
tion might be based. These recommendations 
are set out in Table TV, but some comment upon 
these figures is necessary. In considering these 
recommendations, it must first be remembered 
that the castings to be represented by the pro- 
D 








136 


posed specification are not normally used as 
structural members, but are fully supported in 
the form of bearings, liners, etc. The major 
importance of the proposed specification is not 
therefore one of tensile properties, but of classi- 
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that additions of nickel to leaded bronzes do 
result in improved and more uniform mechani- 
cal properties (particularly in a higher yield 
point) and the reduction of segregation of lead, 
especially, of course, with the higher lead con- 






































fication. The comparatively low values for per- tents. The amount of nickel required depends 
TaBLeE III.—Summary of Mechanical Tests on Modified Composition of Alloy LB. 2. 
Maximum stress, tons per sq. in. Elongation, per cent. 
Large bar. | Small bar. Large bar on 3 in. Small bar on 2 in. 
Casting temperature, deg. C. Casting temperature, deg. C. 
1,050 | 1,100 | 1,150 1,050 | 1,100 | 1,150 | 1,050 | 1,100 | 1,150 1,050 | 1,100 | 1,150 
LB, 2 | | 
I 14.2 14.0 16.5 15.8 12.5 19.2 5.7 6.0 10.7 5.0 2.5 20.0 
J 15.6 | 16.6 | 16.2 13.0 | 16.8 | 13.9 | 26.0 | 23.0 14.0 5.0 | 22.0] 12.0 
J 16.4 15.6 14.2 18.4 17.6 18.4 23.0 15.0 13.0 32.0 31.0 22.0 
K 13.0 | 14.9] 14.0 13.8) 14.8) 14.9 9.0 | 11.0 8.0 9.0 | 10.0| 10.0 
Average 14.8! 15.3| 15.2! 15.3' 15.4) 16.6 15.91 13.7! 11.4 12.7 | 16.4 | 16.0 
Xu \~— a | —————EE ———_,- $$ $$ 
15.4 14.3 








centage elongation are also made necessary by 
the relatively high maximum phosphorus con- 
tent permitted. It will be remembered that 
B.S.S. 421, ‘‘ Phosphor Bronze Castings for 
Gear Blanks,’’ calls for a minimum tensile 
strength of 14 tons per sq. in. and a minimum 





Fic. 2.—THE STANDARI 


elongation of 7 per cent. on sand-cast test bars. 

Some explanation is also necessary regarding 
the percentage of nickel to be allowed in these 
leaded bronzes. In an attempt to obtain fuller 
information on the effects of small percentages 
of this metal on the properties of the alloys, some 


upon the composition of the alloy and upon the 
type of casting being made. The nickel con- 
tents given in Table IV are therefore those 
which the Sub-Committee felt it reasonable to 
associate with the proposed lead and phosphorus 
contents of the three alloys in question, and are 





» Test Bars as Cast. 


those which correspond in general with good 
practice in order to obtain the benefits of nickel 
in reducing segregation and increasing the yield 
point. 

The Sub-Committee will welcome the fullest 
co-operation and opinions on these recommen- 


TaBLE IV.—Recommended Composition and Mechanical Properties to be Specified for the Three Leaded-Bronze 
Bearing Alloys. 


Composition. 
r Zn, 

Sn, Pb, per cent. 

per cent. | per cent. 

May be present uy 





0.30 0.50 





1 
LB2 | 9toll | 4to6 
LB. 3 9 to ll 9 to ll 0.30 0.50 
LB.4 | 8tol0 | Mto 16 


0.30 1.0 


investigations were carried out by the Sub- 
Committee, but after consideration of the data 
obtained, it was felt that no definite inference 
could be drawn in respect to the effect upon 
maximum stress and percentage elongation. It 
is, however, well known, and has been further 
substantiated by the Sub-Committee’s work, 


per cent. 





| 
7 _ ad Maximum | 
a ‘ stress. : ‘ 
Ni, Per cent. of | "tess | Elongation, 
| Tons 
per cent. other ti per cent. 
~ —_—— impurities, | | in 
»to: maximum. 1- 
1.0 0.5 12 5 
1.5 0.5 ll 4 
2.0 0.5 10 4 


dations from both makers and users of this type 
of material, with a view to their making repre- 
sentations in the appropriate quarters for the 
drafting of standard specifications along these 
lines, subject to any modifications that may be 
deemed advisable after all opinions have been 
secured. 
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Corrosion and Means for 
its Prevention 


PRESENT POSITION OF RESEARCH 


In Report No. 464 of the Materials Commit- 
tee of the Verein deutscher Eisenhiittenleute, 
published in ‘‘ Stahl und Eisen,’’? F. Ersen- 
STECKEN reviews the literature which has 
appeared during the last few years dealing with 
the corrosion of iron and steel and the means 
devised as a protection. A total of 180 refer- 
ences is cited, the earliest being dated 1932. 

From this survey, it appears that the nature 
and mechanism of corrosion is being regarded 
more and more on the basis of the electrochemi- 
cal theory, although this theory does not enable 
the ultimate progress of corrosion to be pre- 
dicted. Considerable importance attaches to the 
action of oxygen and the formation of a surface 
film or coating. A study of the effect of the 
surface characteristics of the material has indi- 
cated the part played by the distribution and 
amount of the inclusions as well as by the roll- 
ing skin. The effect of the secondary elements 
present within normal proportions is still the 
subject of controversy; in high-sulphur steels 
corrosion is accelerated, while it is retarded in 
copper-bearing steels. Phosphorus, aluminium, 
and beryllium also influence the rate of corro- 
sion. The small measure of corrosion of old 
metal may be accounted for by the chemical com- 
position and the lower severity of attack. An 
investigation of the effect of cold working on 
corrosion has given contradictory results de- 
pending on the conditions of the experiments. 
Dealing with the effect of welding, the author 
describes means for preventing carbide precipi- 
tation in oxy-acetylene welding, which causes 
corrosion at the grain boundaries. Intercrystal- 
line corrosion of high-alloy Cr-bearing materials 
is due to a reduction in Cr by carbide precipi- 
tation with the appearances of areas at dif- 
ferent potentials. Means for preventing this 
are given, after which the author proceeds to 
discuss from the point of view of corrosion re- 
sistance the replacement in service of Cr-Ni 
steels by Cr-Mn and Cr-Mo steels. 


Types of Corrosion Considered 

On the service side, the effect of the composi- 
tion of the corrosion medium on the corrosion 
process is of principal importance. Increase in 
pressure promotes corrosion. In the soil, the 
chief factor determining corrosion is the com- 
position of the soil, and protective coatings for 
pipes and tubes are given. Internal corrosion 
of pipes can be reduced by suitable purification 
of the water, for which various methods are 
available. The author also considers the various 
measures which can be taken against the action 
of stray currents, as well as means for removing 
oxygen in water calorifiers, Corrosion in steam 
boilers and superheaters can be much reduced by 
water preparation, particularly degassing and 
suitable adjustment of the alkalinity. ‘‘ Lye 
brittleness ’’ is usually ascribed to intercrystal- 
line corrosion; special cases of corrosion in re- 
frigerating plant, tank steamers, tar-distilla- 
tion retorts and ships’ bottoms are discussed. 
An increased rate of corrosion has been observed 
with high-frequency currents, while in the 
corrosion of cast iron a graphite layer appears 
to be formed and has some bearing on corrosion. 

A wide variety of metallic and non-metallic 
coatings has been devised as a_ protection 
against corrosion and these are discussed under 
the heads of the importance of the temperature 
and the duration of galvanising, the use of a 
eutectic Zn-Cd alloy, the protective value of Cd 
in atmospheric corrosion as compared with Zn, 
lead-coating and tinplating, Al coatings, chro- 
mium-plating and  hard-chroming, cladding, 
non-metallic coatings on the phosphate anti- 
corrosion principle, oleaginous paints and pig- 
ments, varnishes, rubber and chlorinated rubber. 
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Renaissance of the Steel Casting and the 


Réle of the 


Metallurgist 


By FREDERICK A. MELMOTH 


(Continued from page 128.) 


Heat-Treatment 

Although emphasis is often placed upon the 
undeniable fact that recourse to alloy composi- 
tion should be taken only when the service con- 
ditions impose loads or strains outside the capa- 
city of carbon steels to bear safely, yet it is true 
to say that advantage of heat-treatment applied 
to carbon steel castings has only been taken in 
any considerable degree since alloy content 
forced the realisation of the great benefits de- 
rivable from correct heat-treatments of various 
types. 

Even to-day, it is doubtful whether such ad- 
vantage is fully taken, often owing to prejudice 
on the part of some users, fear of severe treat- 
ment causing trouble, or the limiting effect of 
certain specifications which lag behind metal- 
lurgical progress. Steel founders have _per- 
mitted the idea to remain in the minds of 
engineering users of their product that in some 
strange way unworked, cast-to-shape steel articles 
do not respond in a full degree to more advanced 
methods of heat-treatment. 

It is assumed that the absence of mechanical 
work of a structure-affecting type, such as rolling 
or forging, inflicts a form of inherent penalty 
on the steel casting, slowing or preventing the 
structural modifications brought about by various 
forms of treatment. In view of the physical 
properties daily being produced in a number of 
American foundries, it is difficult to see why this 
idea should not long ago have been removed. 
As a typical instance, the writer was recently 
informed of the successful production of quite 
intricate castings, weighing about one and a 
half tons each, to the following specifications :— 

Maximum stress 40 tons per sq. in. 
Yield point 26.8 ,, eo 
Elongation 30 per cent. 
Reduction of area — oe 
Charpy impact 30 ft.-lbs. 

Not very long ago the liquid quenching of such 
castings would have been looked upon as almost 
a foolish procedure; but any foundry metallur- 
gist knows that such a specification can be met 
only by the use of this type of heat-treatment. 
In the author’s plant, low-alloy castings have 
been water-quenched in very large numbers, and, 
on occasion, individual castings weighing over 
14 tons have been given a water-quench and 
temper treatment quite satisfactorily. 

A high-temperature breakdown treatment is 
indispensable if the highest standard is to be 
attained, and on this account it has become 
common to fix the heat-treatment temperatures 
about as follow :— 

(1) Anneal or 

deg. C. 

(2) Normalise or liquid-quench, 815 to 870 

deg. C. 

(3) Temper at a temperature to suit the 
intended purpose. 


normalise at 926 to 1,010 


By this means, the cast structure is thoroughly 
broken down, and on this account the normalis- 
ing or quenching operation can be carried out 
from a lower temperature, giving an opportunity 
for the obtaining of the finest micro-structure 
and the best combination of physical properties. 

At the Western Metals Congress, held in Los 
Angeles in 1938, the author presented a Paper 
intended to show the response of sand-cast steels 
te varying types of heat-treatment. Four types 
of steel were studied, three of them plain carbon 
and one a low-alloy steel of a manganese-molyb- 
denum type. 


Every care was taken to avoid variables, both 
in pouring and solidification, and after cooling, 
and a fixed schedule of thermal treatments was 
used for all bars. The bars were cast as integral 
castings, weighing over 70 lbs. each, so as to 
eliminate the possible reproach of small, sepa- 
rately-cast test-coupons. 

After treatment, all bars were machined and 
tested for the following properties :—(1) Tensile 
strength; (2) yield point; (3) elongation; (4) 
reduction of area; (5) cold bend; (6) scleroscope 
hardness; (7) Brinell hardness, and (8) Charpy 
impact (standard keyhole notch). In all cases the 
response to treatment was perfect, and not in 
any one case had a bar to be rejected or replaced 
for any defect whatsoever. 

The heat-treated test results were of a standard 
quite equal to many worked steels; the impact 
results in particular were of an order signifying 
excellent engineering properties. Tensile 
strengths ranged from 29.9 tons per sq. in., in 
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Heat-treatment has been dwelt upon con- 
siderably, owing to the profound conviction of 
the author that, as an industry, steel founders 
have neglected to publicise suffic siently the ready 
and complete response of their materials to re- 
finement by thermal means, leaving an impres- 
sion that mechanical work is a necessity to the 
obtaining of excellent physical properties in 
steel. Such is definitely not the case, and de- 
signers should be so informed on every possible 
opportunity. One still encounters engineers who 
fear brittleness, ‘‘ because it is only a casting.’’ 
Yet, when confronted with cold bend tests, 
completely doubled and associated with tensiles 
up to 58 tons per sq. in., such sceptics are fairly 
easy to convince. The real trouble is that engi- 
neers have no one to inform them of such possi- 
bilities but the steel founding industry, and as 
a whole we have failed to do so effectively. 

Table IV gives a bibliography of American 
literature on heat-treatment of steel castings. 


Moulding Materials and Technique 
Earlier in the Paper it was pointed out that 
in approaching metallurgical problems associated 
with steel castings, it was inevitable that the 
metallurgist would be led into the investigation 
of materials and methods used in moulding. It 
is presumed that the demand for better surface 


finish and internal soundness experienced in 
America, has been also experienced in other 
countries, and this has led to intensified work 


on sands and other materials used in the making 


Taste IV. 


Author. 





BIBLIOG RAPHY OF AMERICAN LITERATURE ON Heat TREATMENT OF ’ STEEL CasTINGSs 


Publication. Date. 





Production and Heat Treatment of | R. A. Bull 
Alloy Steels. 

New Heat Treatment for Carbon | | A. W. Gregg.. 
Steel Locomotive Castings. 

Heat Treating Steel Castings John D. Knox 

Localised Surface Hardening oot ne: a> 

A Continuous Heat Treating Fur- | John Howe Hall 
nace in a Steel Foundry. 

Report of Steel Division Committee | 
on Heat Treatment of Steel | 
Castings. 

Problems and Practices in the Heat | A. W. Lorenz 
Treatment of Steel Castings. 





the annealed condition, to 58 tons per sq. in., in 
the quenched and tempered condition. No rela- 
tionship between impact properties and the re- 
sults of the static test could be determined 
definitely, it being very apparent, however, that 
annealing was of very little value in the develop- 
ment of shock-resisting qualities. In the case of 
the carbon steels, straight normalising resulted 
in an increase of over 50 per cent. in Charpy 
impact value as compared with the annealed 
samples of the same steels. 

A significant feature was that water-quench- 
ing, both in the case of the carbon steels and 
the low alloy steel, followed by a high temper- 
ing designed to produce a tensile strength about 
equal to that in the annealed sample, resulted 
in Charpy values, in the quenched and tem- 
pered samples, up to two and a half times those 
of the annealed samples of the same steels. 
Hardness being practically identical, it is 
evident that, with practically no increase in 
machining difficulty, special applications de- 
manding great shock resistance can be cared for 
in this manner. 

Details of the complete series will be published 
in the American Society of Metals Proceedings 
in due course, and they are only partially 
quoted now as further proof of the engineering 
value of correct heat-treatment for steel cast- 
ings. 

There being no directional weakness due to 
work distortion in a steel casting, it should be 
apparent that, correctly made and heat-treated, 
it offers a service performance equal to most 
worked materials, and in some applications 
better than many. 


. | The Iron Age 


| 

oe | Symposium on Steel Castings, 
| 
| 


Metals and Alloys September, 1931. 


February 2, 1933. 


| The Foundry February, 1935. 


..| Steel November 30, 1936. 


z The Iron Age .. .. —_...| July 22, 1937. 


Transactions, American Foun- | August, 1937. 


drymen’s Association 


| June, 1932. 
American Society for Test- 
ing Materials and American 
_ Foundrymen’s 


Ass c iation 


of moulds. This work has become mente 4 the 
responsibility of the plant metallurgist, and 
few, if any, foundries in the United States are 
without a section of their laboratory devoted to 
sand control, and to some extent, also, investi- 
gation of sand properties from the standpoint 
of sounder and better-surfaced castings. 

It is not proposed to discuss any shortcomings 
of existing sand testing and control methods, or 
to attempt to compare differing methods. From 
the essentially practical viewpoint, it would 
appear to be accepted that the instruments and 
methods available give results directly compar- 
able in regular conditions and with the same 
method of operation. This has enabled execu- 
tives to formulate control schemes using such 
instruments as guides and indicators, and 
achieving the practical result of preventing 
large variations capable of affecting the pro- 
duct. 

Though a few foundries still use a naturally- 
bonded sand, the great majority rely entirely 
upon synthetic mixtures, and it is the accepted 
opinion that such mixtures lend themselves more 
readily to definite quantitative control. From 
the realisation that permeability to rapidly- 
evolved gases is essential in both facing and 
backing, there has developed an almost general 
use of sand handling and reclaiming equipment. 
Generally speaking, there is no attempt to re- 
move all fines, it being realised that regularity 
of fines content, at a pPorencons Me low figure, is 
far more logical and practical. 

It is, of course, probable that some part of 
the improvement in the soundness of steel cast- 
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ings has resulted from improved steelmaking 
practice, but it is believed generally that by far 
the greater part of such improvement has 
occurred as the result of regularised sand con- 
ditions and an appreciation of the significance 
of mould-pressures during pouring. 

The preponderance of green-sand methods of 
mould production in the United States has 
much intensified work along these lines, and it 
is typical to find all sand, both facing and 
backing, for the lighter types of castings sub- 
ject to careful preparation. Commonly, such 
sand arrives at the mould with known per- 
meability, green and dry strength and moisture 
content, The backing sand, where facing sand 
is used, is regularly higher in permeability and 
lower in bond than is the facing, thus tending 
always to automatic venting, and the preven- 
tion of trouble due to the building up of gase- 
ous pressures in the body of the mould during 
the pouring operation. 

This method of thought has rendered possible 
the use of finer grain materials for facing pur- 
poses, contributing considerably to the excel- 
lent surface finish of American light steel cast- 
ings, without any increased risk of porosity. 
Fireclay is still used occasionally as binder for 
green sand facing, but in by far the greater 
number of cases bentonite is relied upon, usually 
with small additions of a cereal binder. 

It is interesting here to note that even in very 
large castings, it is becoming more common to 
eliminate fireclay and rely upon bentonite, al- 
though such castings are oven-dried before pour- 
ing. Improved stripping qualities, less scabbing, 
and less tendency to blowing are all claimed as 
a result. 

It is almost axiomatic that it is unwise to 
prophesy, but indications most distinctly are that 
the steel foundry of the future will deliver all 
sand to the moulding floors fully prepared to 
known and understood standards, and not merely 
the facing sand as in many foundries is the case 
to-day. The many ill-effects upon the solidi- 
fying casting which are traceable to variations 
and deficiencies in backing sand render this quite 
necessary and logical if control and resulting 
regularity of product are to be achieved. 

It should here be noted that cement-bonded 
sands are creating an increasing amount of in- 
terest in the United States, and some foundries 
are operating the Randupson process under 
licence. The details of the process are known 
very well in Europe, of course, and need not be 
described, it being sufficient to say that reports 
from users of it indicate a considerable improve- 
ment when the working details are correctly 
mastered and understood. 

In commenting upon moulding methods com- 
monly in use in America, the author would like 
to attempt to remove several misconceptions 
which appear to be commonly held by many of 
his European friends. The first is the idea that 
repetition production, or mass production as 
it is more often called, is common in the steel- 
founding industry. It is true that with certain 
specialised types of work, such as railway wagon 
parts, the demand, periodic in occurrence, is of 
a type calling for large numbers from individual 
patterns. Many foundries have been erected and 
equipped to meet this demand, and have evolved 
production schemes of a remarkably efficient 
and economic character. It is equally true to 
say, however, that for each of such speciality 
foundries there exists quite a number whose 
general demand is as wide in scope as the aver- 
age European foundry, and where large numbers 
from a pattern are no more frequent than in 
similar foundries in Europe. Problems can be 
discussed, therefore, on a much more common 
ground than is often accepted as fact. 

Secondly, it is often stated that the hard- 
headed practicality of the American user of cast- 
ings results in a demand satisfied by the techni- 
cal performance of the part in service, and quite 
disregarding such matters as accuracy of shape 
and contour and surface appearance. 
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If this were the case in some earlier period, 
it is most certainly not a fact to-day. Accuracy, 
soundness, and smoothness of finish, with the 
smallest possible machining allowances, are de- 
manded to a standard in most cases higher than 
the author experienced in similar work in 
Europe. 

The third and last misconception is one which 
is being continually disproved by the adoption 
of identical methods in all parts of the world, 
and arises from an opinion that repetition pro- 
duction, or mass production, involves some lower- 
ing in standards of quality and reliability. 

The proof of the fundamentally incorrect 
nature of this opinion has already been given 
by the world-wide adoption of the methods pre- 
viously stated, but, specifically referring to steel 
castings, it is of value to give in some detail 
facts in contradiction. 

The cost of adequate pattern equipment is of 
so little significance where very large numbers 
are to be produced that such patterns are com- 
monly beautifully designed and produced, and 
are wonders of accuracy and permanence as com- 
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mechanical appliances, the possibilities of use of 
which are controlled by, first, their price, and, 
second, their built-in reliability and capability 
to perform perfectly over long periods of time 
without any skilled attention. All such articles 
are repetition-produced to fixed high standards, 
and a period of years observing their almost 
perfect performance results in one developing 
a great respect for the products of the repetition- 
production industries. The somewhat oppro- 
brious term, ‘‘ mass production,’’ should now 
give way to one much more indicative of what 
the adoption of such methods indicates, namely, 
‘* planned production.”’ 

Whilst it is correct to say that the earlier 
statement regarding the large demand of a job- 
bing type holds good, yet first and foremost in 
the minds of American producers is the possi- 
bility of planned methods of production. 
Wherever possible, machinery reduces the physi- 
cal demand made upon operators, or reduces 
certain operations to the quantitative accuracy 
of the machine. It has been said that the 
main reason for this is the high wage standard 


TABLE V. 


BIBLIOGRAPHY OF AMERICAN LITERATURE ON MOULDING MATERIALS AND TECHNIQUE FOR STEEL CASTING 
PRODUCTION. 





Author. 





The Relation of Moulds and Cores | George Batty 

to Porosity in Steel Castings 

The Mechanics of Porosity in Steel | 
Castings. 

Function of the Steel Foundry | R. A. Bull .. 
| 


| 
| 
| 
| 


R. C. Woodward 


Foreman in Preventing Porosity. 


Controlled Directional Solidification) George Batty 


Studies on Solidification and Con- | Charles W. Briggs and| a 


traction in Steel Castings. Free 
and Hindered Contraction of 
Cast Carbon Steel. 

The Influence of Temperature 
Gradients in the Production of | 
Steel Castings. 

The Expansion and Contraction of | H. W. Dietert and 
Moulding Sand at Elevated F. Valtier 
Temperatures. 

Sand Control in Relation to Steel 
Foundry Production. 

A Study of Steel Moulding Sands. . 


Roy A. Gezelius 


Charles Fuerst 


H. W. Dietert, 


George Batty ‘ 





Publication. Date. 
.| Transactions, American Foun- | 1934. 
| drymen’s Association 
-| 9 99 °° 
| 
' 
e = 
i ! 
1935 


| 
"7 9 9 
| 


| ‘3 ss 5 


| és ok October, 1937. 


December, 1938. 


E. E. Woodliff and 


J. A. Schuch 





pared with jobbing patterns. The mould from 
them is therefore more consistent and accurate. 
The pattern being made of better materials and 
more highly finished, the resulting casting bene- 
fits also in surface finish. 

Pilot castings are made, sometimes many times, 
and subjected to destructive testing, and in many 
cases X-ray examination, before final gating and 
heading methods are decided upon, and the re- 
sults of this are involved as a permanent part of 
the pattern equipment, and not left to the opera- 
tor’s variable discretion. 

The pattern thus produced is mounted on an 
expensive accurate machine, and the net result 
is a casting which—once right—is liable to be 
permanently so, as very many variables in its 
production have been eliminated. 

Given the same steel and methods of cleaning 
and heat-treatment, it is logical that one should 
get a casting of high quality, and what is more 
important—keep on getting it. Economic exigen- 
cies utterly prevent this method of approach to 
castings produced by older, slower methods, and 
they frequently represent the final outcome of a 
gambling hazard, action being controlled by per- 
sonal opinion rather than by established fact. 

Although not entirely relevant, confirmation of 
the reliability and the often superior intrinsic 
qualities of the repetition-produced article is 
found in what constitutes probably the greatest 
difference between American and European stan- 
dards of living; that is, the degree to which 
advantage is taken of  labour-performing 
appliances. 

Domestically, practically all forms of household 
toil are either partially or wholly performed by 


of the United States, but close experience sug- 
gests the exact opposite: that the high wage 
standards have grown inevitably out of the prac- 
tical results achieved by this method of thinking. 

The wage standards generally applicable in 
America are most decidedly not falling, but 
rather, owing to increased labour organisation 
activity, are still rising. Previous high stan- 
dards being a direct outcome of logical and econo- 
mic production methods, and the present ten- 
dency further to increase being in no way due 
to an equally sound fundamental cause, it is 
easy to see that even greater effort must be made 
to reduce unproductive effort if much higher 
prices, likely to create a condition unfavourable 
to progress and expansion, are to be avoided. 

It is almost general that steel foundries are 
subjecting their equipment to rigorous overhaul, 
with a view to waste-elimination, and_ this 
thought lies behind each method adopted even 
more prominently than at any previous time. 
Whether jobbing or repetition in type, the slogan 
of all American foundries is ‘‘ Control.’’ Con- 
trol of cost in all its branches, control of all 
materials used to tested and approved standards, 
control of steelmaking methods and moulding 
and coremaking methods, exist in almost all 
foundries, and as little as possible is left to 
chance, or to the possibly dubious factor of 
personal opinion. 

This line of thought has led to a great effort 
on the part of steelfounders to encourage re- 
search into those factors of steel casting pro- 
duction usually considered as hazardous, or diffi- 
cult of accurate and quantitative pre-determina- 
tion. It is felt that only when one knows why 
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a happening takes place can plans be devised 
to control such happening and hit or miss results 
be avoided. 

A more careful study is being made of the 
mechanism of solidification in steel castings, the 
results of which are evident both in methods 
of moulding and pouring, and in an increased 
interest in the part played by design. Improved 
appearance and behaviour in service have em- 
phasised to many designers that the requests 
of the foundry for consideration are much more 
than mere capricious objections to difficulty, but 
are based on known fundamentals, and the in- 
herent and unalterable characteristics of liquid 
to solid phase changes. Methods of moulding 
will keep in line with these logical design changes, 
so that full advantage can be made available in 
the final casting of sound and correct solidifica- 
tion. 

Mechanically, mould and core production varies 
little between Europe and America, with the 
possible exception that in the latter country freer 
use is made of the machine, and it has long 
been realised that a moulding machine, or any 
other production machine for that matter, is of 
little value if one excepts the absolute necessity 
for auxiliary equipment permitting the easy and 
uninterrupted flow to and removal from the 
machine of both the material used and the pro- 
duced mould. 

Table V bibliography of American 
literature on moulding materials and technique 
for steel-casting production. 


gives a 


Research 

At the risk of incurring severe criticism from 
some quarters, the author considers that the 
steel founding industry has possessed in a high 
degree the characteristic of endless experimen- 
tation, but almost a complete absence of funda- 
mental research. At the time of his first active 
connection with the castings branch, of the steel 


trade, very few metallurgists were employed 
directly by founders. Trained metallurgists 


failed to find either attractiveness or promise of 
advancement in the industry, and it is not unfair 
to say that the most prominent attitude on the 
part of executives and_ supervising foremen 
towards such men was one of profound sceptic- 
ism of their ever being of much use in the manu- 
facture of castings. At this time, some twenty- 
five vears ago, the habit of research and the 
application of scientific methods of thought were 
growing rapidly in the major portion of the 
metal industries, that represented by mechanic- 
ally-worked products. ; 

The illusion of art was preserved by the foun- 
dries to the exclusion of the cold-blooded scrutiny 
of their processes by science, and the inevitable 
elucidation of many of the fundamentals govern- 
ing the production of sound castings. A toler- 
ance was shown for the manifested results of 
scientific research in several production phases 
more or less common to all branches of the steel 
trade, such as melting methods and heat-treat- 
ment, but that intricate composite of contradic- 
tions and intelligent guesses, the actual produc- 
tion of the casting itself, was practically sacro- 
sanct: aloof from the type of thought being given 
to the forging, the rolled products, and their 
initial stage, the production of sound ingots. 

It is believed a fair statement that the pro- 
duction of sound castings represents a combina- 
tion of practical and theoretical factors offering 
really great difficulty, and calling for all possible 
elucidation and understanding, and, as a conse- 
quence, this attitude toward scientific develop- 
ment has retarded progress to an extent impos- 
sible of quantitative estimation, and, although 
conditions are changing, future rapid progress 
rests upon its complete elimination. 

The major portion of the réle of the metallur- 
gist in the advancement remains to be played, 
ind present indications in the United States and 
elsewhere are that the degree to which such type 
of effort is utilised will be largely increased. The 
growing realisation that a steel casting made 
according to the principles of good metallurgical 
and engineering design, poured from steel pro- 
luced by methods controlled to give good cast- 
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ing properties, and given thermal treatment of 
a regular and understood type, possesses physical 
properties almost equal to equivalent worked 
steels, and in certain special applications may 
even show superior results, is definitely widening 
the scope of application. 

The unrivalled versatility of steel made fully 
available in cast-to-form condition, and free from 
irritating defects, represents an engineering 
material of construction with great application 
possibilities. 

This, then, must be the object of basic research 
into steel casting manufacture, and it is be- 
lieved that the engineering industries to whose 
product steel castings commonly are built, will, 
over a period of time, absorb and consolidate 
into design any factual material which is forth- 
coming as a result. 

Points calling for immediate attention in- 
clude :—First, investigation into various portions 
of the various steelmaking processes and the 
effect of composition variation on the strength 
of steels at temperatures just below solidifica- 
tion. 

The practical significance of this is the elimi- 
nation, or marked reduction in frequency of 
occurrence, of hot tears or cracks. Very often, 
indeed, almost the entire blame for such hap- 
penings is placed upon design, and whilst such 
an attitude is probably true in a degree, yet it 
must be realised that no design variations can 
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neer, whose mind and imagination quite natur- 
ally are concentrated on the engineering signi- 
ficance of his shape and contours, often to the 
complete exclusion of metallurgical factors. 
These latter are therefore left to chance, or to 
the ingenuity of the foundryman in developing 
ways of countering the natural behaviour of 
solidifying metal, and the devising of expedients 
to correct the metallurgical anomalies involved 
in the design. 

The design of an ingot from which forged or 
rolled products are destined to be produced is 
accepted as metallurgical, in view of the shape 
influence on ultimate soundness and usefulness 
for the intended purpose. The underlying 
thought is of course control of solidification so 
that it occurs in an orderly, progressive manner 
best calculated to produce soundness and homo- 
geneity. 

The design of a casting, therefore, to which 
no later work is applied of a shape-forming type, 
possesses a definite metallurgical significance. 
Casting design thus becomes a two-phase prob- 
lem: primarily, an engineering phase, control- 
ling the matters relevant to general shape, and 
suitable strength to perform the intended service ; 
secondly, a metallurgical phase, exerting an in- 
fluence calculated to produce such solidification 
progression that soundness results naturally, and 
the casting is thus enabled in all parts to ex- 
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be expected which can remove from a large part 
of the product the subjection of the cooling 
casting to severe strains, at a time when it is 
physically least able to withstand them. 

It is known that steelmaking method has a 
marked bearing on this particular trouble. It 
is not by any means well known why. Funda- 
mental knowledge on this subject, absorbed into 
steelmaking processes, would be of incalculable 
benefit to steel-casting producers. 

A second point of vital importance, on which 
there exists a multitude of opinions, but little 
scientifically established fact, is related to the 
behaviour of molten steel to mould gases evolved 
during pouring, and, therefore, practically in- 
evitable. It is known that steel in certain con- 
ditions is much more susceptible, even if of 
identical orthodox analysis. This matter of gas 
solubility has a great practical bearing on 
soundness, but the fundamental causes of be- 
haviour variations are far from being clear. 

Given perfect soundness, the competitive 
strength of the steel casting in the engineering 
industry depends on two outstanding features, 
surface appearance and response to heat-treat- 
ment. Experimental work is in progress con- 
tinuously on both in almost all American foun- 
dries, and remarkable improvement has been 
accomplished. There are factors in both, how- 
ever, which remain to be solved, if the regu- 
larity of behaviour, which can only come as a 
result of control of known and understood prin- 
ciples, is to be generally achieved. The rewards 
of such research will be very great, and until 
such knowledge is available to the industry, it 
must necessarily work under a handicap. 


Design 
The inclusion of remarks on design, in a 
Paper entitled as this one, will probably provoke 
the suggestion of irrelevance, but this is pre- 
cisely why they are so included. The author 
believes profoundly that the design of castings 
has too long been purely the business of an engi- 


hibit the physical properties of the metal from 
which it is made. 

it has been suggested many times that a de- 
signer should be familiar with the main charac- 
teristics of the metal from which his design shape 
will be produced, so that such knowledge on his 
part has an opportunity of affecting his ultimate 
decisions, but, so far, no really practical method 
of achieving this desirable end has been evolved. 

lt is worthy of note at this time that the 
two major organisations dealing with castings 
in America are making serious and organised 
attempts to remedy this situation. The Ameri- 
can Foundrymen’s Association, by means of 
regular and frequent special conferences held in 
the various universities and with the effective 
co-operation of the faculties, has brought before 
students opportunities of attending technical dis- 
cussions on many foundry subjects, prominent 
among them being design. The Steel Founders’ 
Society of America, through newly organised 
divisional operating groups, has formulated com- 
mittees in each division whose special duties are 
to co-operate with university and engineering 
college authorities in the bringing before engi- 
neering students of the essentials of casting 
production and the possibilities of great improve- 
ment by the correlation of metallurgical factors 
and design shape and form. In each case the 
underlying idea is to ensure actual foundry in- 
formation being at the disposal of the embryo 
designer. 

The reaction to these movements has been more 
than merely encouraging, the utmost willingness 
being evidenced to allow speakers qualified by 
experience opportunities of stating the case for 
castings. The ultimate result of these develop- 
ments cannot be otherwise than beneficial, as 
more and more practical facts of design effect 
are made available to the designers of the future. 

A Paper presented to the 1938 A.F.A. Con- 
vention, by Briggs. Gezelius and Donaldson, is 

“(Concluded on page 148.) 
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Copper and Copper-Alloy Castings for 
Electrical and Thermal Conductivity 


Applications 


By H. J. MILLER, M.Sc. 


(Continued from page 120.) 


In the case of cast parts as exemplified by 
overhead-line clamp fittings, which are subjected 
to atmospheric exposure, all the brass alloys do 
not function equally satisfactorily; alpha-beta 
brasses have in some instances given pcor service 
owing to dezincification of the beta phase. Hence 
alpha brasses such as the afore-mentioned 75/25 
alloy are preferred for such service, or alter- 
natively the bronzes or other alloys may be used. 

In Fig. 10 a group of 88/10/2 gunmetal and 


stamping, and by machining from free-cutting 
brass rod; a free-cutting type of copper is now 
about to enter the market and this may further 
compete with foundry products. 

Apart from die-castings, relatively little use 
has been made of the aluminium-bronze alloys, 
although they have many advantages from the 
mechanical point of view. An application of a 
special type is the welding jaws for flash-welding 
machines, for which alloys of slightly greater 





75/25 brass castings is shown. Of these castings, 
the two at the back might be called breach 
holders; the hollow casting in the centre, a con- 
tact holder; the heavy casting to the left of this, 
a contact blade; the two rings at the right-hand 
side, contact rings; the others are miscellaneous 
parts. In general, the ‘‘ contact ’’ castings carry 
current, while the others do not. Fig. 11 shows 
one pole of a contactor, the support for the fixed 
contact and the braid block being cast in elec- 
trical bronze. 

Die-castings in either brass (60 per cent. Cu 
and 40 per cent. Zn) or aluminium bronze (88 
per cent. Cu, 9 per cent. Al, and 3 per cent. 
Fe) may be employed if sufficient repetition parts 
are required to justify the initial tool outlay 
and provided the design lends itself to this 
method of production; typical uses are brush 
holders and switchgear parts, such as illustrated 
in Figs. 12 and 13. A matter which sometimes 
gives rise to criticism of both brass and alu- 
minium-bronze die-castings is that of machining ; 
lead additions to the die-casting alloys particu- 
larly the brasses, cannot be permitted owing to 
cracking troubles during casting. In competi- 
tion with castings, it might be menti:ned that 
there are numerous parts which are made by 
parting-off from extruded brass sections, by hot- 














(Courtesy A. Reyrolle & Company, Limited.) 
Fie. 10.—Group or 88/10/2 GunMeETaAL anv 75/25 Brass CasTINGs. 


aluminium content, and consequently greater 
hardness, than that given in Table III are used. 


PART 4.—_MODERN HIGH-CONDUCTIVITY 
HIGH-STRENGTH CASTING ALLOYS 


The alloys considered in this section have been 
introduced within the past twenty years, and 
they owe their development to the elucidation 
of the basic principles underlying precipitation 
hardening. The application of these principles 
to both cast and wrought products is of as much 
significance from the electrical point of view as 
it is from the mechanical aspect, although up to 
the present most precipitation-hardening copper- 
base alloys have been used purely on account of 
their mechanical properties. Many of the alloys 
are the subject of numerous patents, and the 
conflicting interests of the various patentees 
have perhaps tended to hinder the use of such 
heat-treated materials; in many cases the patent 
position is most confusing. 

Kempf* has recently reviewed the application 
of precipitation hardening to foundry products, 
and only a brief outline of the principles will be 
attempted here. With alloys of suitable com- 
position (determined by the nature of the equili- 
brium diagram) a condition of supersaturation 
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is achieved by rapidly cooling from a high tem- 
perature, and in this state both the hardness and 
electrical conductivity are at a minimum. On 
ageing at ordinary temperatures, or on reheat- 
ing at some temperature intermediate between 
the initial quenching temperature and ordinary 
temperatures, there occurs a precipitation of the 
excess hardening constituent from solid solution, 
and in consequence of this depletion of the solid 
solution there is an increase in conductivity; at 
the same time an increase in hardness and 
strength also results, especially if the critical 
reheating conditions are adhered to. Over-age- 
ing (by reheating at too high temperatures) 
results in coalescence of the precipitated par- 
ticles with a consequent loss of strength and 
hardness, but with little further effect on con- 
ductivity, because this property depends on the 
composition of the solid solution rather than on 
the distribution of the precipitate. 

With copper-base alloys, the rate at which 
ageing occurs at ordinary temperatures is ex- 
tremely slow and can be disregarded altogether ; 
precipitation-hardening of copper alloys is 
effected by heating at temperatures between 
about 250 and 600 deg. C. 





(Courtesy Brookhirst Switchgear, Limited.) 


Fic. 11.—Contacror witH Braip Brock 
AND Fixep Contact Cast 1n ELEc- 
TRICAL BRONZE. 


The heat-treatable copper-base alloys which 
may be considered for castings include : — 


(1) Copper-chromium alloys, often with addi- 
tions of aluminium, cadmium, silicon, silver, 
zine, zirconium or other elements. 

(2) Copper-nickel-silicon alloys. - 

(3) Copper-cobalt alloys generally with addi- 
tions of silicon or beryllium. 

(4) Copper-beryllium alloys, sometimes with 
nickel, zirconium, or other elements added. 

(5) Copper-titanium-silicon alloys. 


Copper Containing Chromium Additions 


Of the above list of heat-treatable copper-base 
alloys, most consideration has been given to the 
alloys based on the copper-chromium series be- 
cause the electrical properties of these are out- 
standingly high. While Hunter and Sebast,” 
as early as 1917, noted that alloys containing 
0.5 to 1 per cent. chromium possessed high con- 
ductivity, it was only realised in 1924, on Patent 
applications being made by Corson,** that the 
alloy series was amenable to heat-treatment. 
Details of Corson’s investigations have since been 
published,?* and amongst subsequent important 
contributions relating to copper alloys containing 
chromium are the Papers by Harrington,” 
Davis?’ and Brace.** Kinzel** and Corson*® have 
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recently made general reviews on the present 
stage of development of copper-chromium alloys, 
the former dealing particularly with castings for 
conductivity applications. In addition to these 
technical references, there is also a large patent 
literature, while data on proprietary alloys have 
also been made available.” 

The commercial casting alloys all contain be- 
tween about 0.4 and 0.8 per cent. chromium, a 
typical figure being 0.5 per cent. The additional 
elements, such as silver, beryllium or silicon, pre- 
sent in some of the proprietary alloys, can be 
regarded as optional, and they are of compara- 
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castings are ‘‘ solution-treated’’ at approxi- 
mately 1,000 deg. C. and then rapidly quenched. 
In either of these conditions the products are, 
of course, soft and of inferior conductivity. 
Reheating at a temperature of 500 to 525 deg. C. 
for upwards of two hours results in precipitation 
of the hardening constituent, with changes in 
mechanical and electrical properties as reported 
in the first section of Table IV. 

The ultimate products are seen to have high 
values for limit of proportionality and _ proof 
stress, and they may consequently be used in 
applications involving considerable stresses; with 
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obtained, when the nickel and silicon are 
adjusted in the proportion of 4:1. With other 
ratios, excess quantities of either nickel or sili- 
con remain in solid solution, and hence will be 
especially deleterious to conductivity. From 
statements in Gillett’s Paper ** it is evident 
that these alloys are not easy to handle in the 
foundry. 

The fact that copper-cobalt alloys could be 
hardened by precipitation was another of Cor- 
son’s discoveries, but neither the binary alloys 
nor those containing silicon have been used com- 
mercially, although the former have been sug- 

















(Courtesy Sagar-Richards, Limited.) 


Fic. 12.—AtumMintuM-Bronze Die-cast Brusu Ho.wpers. Fig. 


tively minor influence on properties, although 
this is only a generalised statement made from 
the point of view of cast products. 

It is most convenient to consider the alloys 
in conjunction with the equilibrium diagram, and 
Fig. 14 reproduces the copper-rich end of the 
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Fie. 14.—Copper-CHromMium EQuILisriuM 
D1aGRaM. 


diagram, this incorporating the solid-solubility 
limits as recently determined by Alexander.** 
Castings made in the basic 0.5 per cent. 
chromium alloy, if of small dimensions and 
rapidly cooled, exist in a state of solid solution 
and consequently the high-temperature solution 
treatment may be omitted, as advocated by 
Neave and Miller.** ** Alternatively, the 





copper castings of about the same conductivity 
these properties are negligibly low, being, in 
fact, somewhat less than those of chromium-copper 
in the soft state. Some results by Harrington** 
on a copper-chromium-beryllium alloy are also 
given in this Table, and, although somewhat 
inferior due to the use of an insufficiently high 
quenching temperature, the results are in general 
seen to verify those obtained with the binary 
copper-chromium alloy. 

Another important feature of heat-treated 
chromium copper is its retention of strength and 
hardness at elevated temperatures. Hence the 
alloys are of particular importance for such 
applications as parts of  resistance-welding 
machines, examples of which are illustrated in 
Fig. 15, and for cylinder heads for special types 
of internal-combustion engines and mould parts 
required for casting purposes, A temperature of 
350 to 400 deg. C. may be accepted as a safe 
maximum range at which heat-treated chro- 
mium-copper castings may be used for long 
periods without change of properties. Kinzel”* 
has recorded that a load of 6.7 tons per sq. in. 
produced no appreciable creep in one month at 
400 deg. C. 


Other Alloys 


The properties of the remaining precipita- 
tion-hardening alloys can perhaps best be pre- 
sented by means of a comprehensive Table, and 
some typical properties of castings made in the 
various alloys are summarised in Table V. It 
will be possible from these selected results to 
appreciate the combination of mechanical and 
electrical properties which can be obtained. 

None of these alloys has yet been used to the 
same extent as the chromium copper, but they 
are of potential importance where greater 
strength and hardness are desirable, although 
there is inevitably a sacrifice of some of the 


conductivity. The copper-nickel-silicon alloys 
were originally introduced by Corson at the 
same time as other precipitation-hardening 


alloys containing copper and silicon, together 
with either iron, chromium or cobalt.** The 
maximum precipitation occurs, and consequently 
best mechanical and electrical properties are 





(Courtesy Sagar-Richards, Limited.) 


13.—ALUMINIUM-BRronzeE Die-cast SwitcHGear Parts. 


gested in recent patents for internal-combustion 
cylinder-head castings owing to their intrinsic- 
ally greater hardness. The copper-cobalt-beryl- 
lium alloys were introduced by Dahl,*? and have 
been developed extensively by Harrington** * 
and others, although applications in the 
form of castings have as yet been limited. 
The alloy containing 2.6 per cent. cobalt and 
0.4 per cent. beryllium, however, possesses ex- 
cellent casting properties and amongst possible 
applications are commutator slip-ring castings, 
trolley-wire frogs, clamps and splicers, circuit- 
breaker parts and sliding contacts, in addition 
to a wide range of resistance-welding-machine 

















(Courtesy High Duty Bronze, Limited, and 
Mallory Metallurgical Products, Limited.) 
Fic. 15.—Ex.ectrope Houpers, ror ReEsist- 
ANCE-WELDING Macnineg, Cast IN 
CHromMiuM-Copper ALLOY. 


parts, The properties of these cobalt-beryllium 
alloys at elevated temperatures are superior to 
those of the chromium-copper alloys. 
Copper-beryllium alloys have been in commer- 
cial production since about 1928, and alloys con- 
taining nominally 2.2 to 2.5 per cent. beryllium 
are unique in the response which they show to 
precipitation-hardening treatments. However, 
the cost of beryllium, even though it is now but 
a fraction of its price ten years ago, is such as 
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to limit the uses of the 2.2 to 2.5 per cent. beryl- 
lium alloys. Apart from castings for non-spark- 
ing tools, industrial use of beryllium copper has 
been practically confined to spring applications, 
including contact springs for electrical pur- 
poses. It is, however, interesting to note that 
Laissus and Persoz,*® at the Paris International 
Foundry Congress, pointed out the significance 
of the alloy group for foundry castings. 


TABLE IV.—Coppe 


| Yield or 
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minor points, attention to which will greatly 
help. 

The practice of preheating part of the 
charge in the waste gases, which still persists 
in some foundries, must be rigorously avoided, 
as this provides a maximum opportunity for 
absorption of gases and of sulphur. (On the 
other hand, with charges of cathode copper, there 
may be an advantage in resorting to a prelimi- 


r-Chromium Alloys. 








| Limit of | proof Pe . , 
Alloy | propor- | stress Tensile Elong. | Reduction ; Electrical 
com po- Condition | tionality | (0.15 strength. Per cent of area Brinell conduc- 
ser ‘ 3 a 58 Tons per Sori 5... | hardness. tivity. 
, sition. | Tons per = cent.). sq. in on 2 in, Per cent. Pir cant 
og. | Tomper| ~“*" , 
| | sq.in. | 
99.3 per) | Cast 6...) 2 12 | 50 55 C<“‘L|:tit KCC 
cent. Cu, | 
0.5 per|| Cast and heat- 9 | 15 21 20 30 | 100 83 
cent. Cr, treated at 500— | 
0.2 per 525 deg. C. 
cent. Zn for 2 hrs. 
99.5 per | Cast and heat- S | = 13.4-15.6| 10-15 ue _ 72-75 
cent. Cu, treated (solu- | 
0.4 per tion treated at | 
cent. Cr, 900-925 deg. C.| | 
0.1 per | and reheated | 
cent. Be at 500 deg. C.) | 





Although it would seem that the hardness of 
castings made in beryllium copper would almost 
equal the hardness of wrought products, yet the 
tensile strength falls very much short, namely, 
about 50 tons per sq. in., as against upwards of 
80 tons. The conductivity figure of 30 per cent. 
suggests that the electrical industries may be 
important users of cast beryllium-copper when 
highest mechanical properties are desired. 

Comstock* *' has investigated the properties 
of copper alloyed with various combinations of 
elements including titanium and _ silicon, and 
beryllium with titanium, silicon or zirconium. 
While some of the alloys showed marked response 
to heat-treatment, the properties obtained did 
not appear to be sufficiently outstanding to sug- 
gest extensive application; the properties of one 
of the copper-titanium-silicon alloys are included 
in Table V. 


PART 5.—FOUNDRY TECHNIQUE 


This section is limited to a consideration of 
the procedure suitable for deoxidised copper and 
copper containing chromium additions, although 
the principles may also be taken as being appli- 
cable to the other alloys of copper content ex- 
ceeding about 97 per cent. Foundry practice 
with the brasses and bronzes has been the subject 
of many reviews and will not be considered in 
this Paper. 

The factors necessary for the satisfactory 
‘asting of copper into complex shapes may con- 
veniently be considered under the following 
divisions:—(1) Melting procedure, and (2) 
moulds and mould materials. 


Melting Procedure 

Although the use of certain particular types 
of melting units is often claimed as being essen- 
tial by practical foundrymen, it is not considered 
that the method of melting is of supreme im- 
portance and equally satisfactory results can be 
obtained with almost any melting equipment, 
providing that this conforms with the necessary 
standard of efficiency. The majority of deoxi- 
dised copper castings are made from metal which 
is melted in coke-fired crucible furnaces and for 
this reason general remarks will be concerned 
with this melting method. 

It will have been clear from Parts 1 and 2 
that absorption of gases, particularly hydrogen, 
by the molten metal is the principal cause of 
troubles in casting. Consequently it is desirable 
that the melting conditions should offer a mini- 
mum chance of gas solubility. The first re- 
quirements are rapid melting and avoidance of 
overheating of the metal, but there are many 


nary roast so as to remove some of the hydrogen 
which is occluded in the metal.) The pro- 
cedure should be to charge the copper into the 
crucible, cover with charcoal, flux or other 
covering and then seal the crucible with a well- 
fitting lid. This latter should not be removed 
except for the purpose of making further 
additions to the crucible. The coke must be 
thoroughly dry as the water present in wet coke 
dissociates into hydrogen and oxygen at 
elevated temperatures. There seems little 
doubt that the moisture contained in fuels is 
the principal source of the hydrogen found in 
crucible furnace atmospheres, and the importance 
of controlling such atmospheres will be appre- 
ciated from the fact that crucibles show con- 
siderable permeability. 

Although charcoal (preferably well dried) has 
heen the conventional cover for copper, use has 
sometimes been made of fluxes such as glass, 
while fluoride-base fluxes have also been em- 
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of deoxidant immediately prior to withdrawa} 
from the furnace should give consistently satis- 
factory results. It has already been explained 
that, while from the point of view of effects 
on conductivity a minimum amount of deoxidant 
is desired, yet for casting there must be 
sufficient deoxidant present to counteract oxygen 
pick-up during pouring. For these reasons the 
practice of taking small sample ingots has been 
established in some foundries, and, according 
to the soundness of the fractures in the sample 
castings, increasing additions of deoxidant are 
made until freedom from porosity is obtained. 

The procedure of adding further amounts of 
deoxidants after pouring the first part of the 
charge, while necessary with large quantities of 
metal, does not seem to be practised with the 
usual small quantities melted in foundries; the 
necessity with large quantities of metal, of 
course, arises from losses due to oxidation. 

With chromium-copper alloys, the chromium 
additions should be made after the deoxidation, 
allowing about five or ten minutes for complete 
solution of the master alloy. The chromium 
itself is a strong deoxidant and will prevent 
pick-up of oxygen during the period in the 
furnace and during pouring; the losses appear 
to vary between 10 and 30 per cent. of the 
amount of chromium charged. 

An important point with copper required for 
conductivity purposes is that stirring and 
skimming of the metal be carried out with 
graphite tools; the ordinary iron tools give rise 
to iron contamination. Pouring temperatures 
are generally close to 1,200 deg. C., which tem- 
perature should not as a rule be exceeded at 
any time during melting. 


Moulds and Mould Materials 

Two paramount features which must be taken 
into consideration are (a) the weakness of 
copper at temperatures just below the freezing 
point and (b) the pronounced shrinkage. The 
weakness of cast copper at temperatures just 
below freezing point has a bearing on design 
and on the choice of mould materials. Con- 
siderable care is necessary to avoid the develop- 
ment of cracks in cast products; any ‘ hang- 
ing’? of the castings is fatal, while abrupt 
changes in section also often give rise to troubles. 
With the object of avoiding cracking it is the 
practice in some foundries to remove castings 


TaBLE V.—Properties of Precipitation-Hardening Casting Alloys. 
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Yield or 
isnt of proof | Tensile | | Reduc- ‘ Electrical 
propor- | stress Elong. | ,: Brinell 
Alloy er : 2 | ‘s strength. |,, tion conduc- 
= Condition. tionality. | (0.15 an Per cent. hard- | 4. .._ 
composition, rs Tons per 9: of area. ‘ tivity. 
Tons per | per cent.).| . .* | on 2 in. |, ness. > : 
: sq. in. Per cent. Per cent. 
sq. in, Tons per 
sq. in. 
96.9 per cent. Cu, Sand-cast and — 29 34 s 15 200 40 
2.5 per cent. Ni, heat - treated 
and 0.6 per cent. at 450 deg. C. 
Si | 
97 per cent. Cu, 2.6 | Cast in graphite 20 sei 40 10 } 20 220 45-50 
per cent. Co, and mould = and 
0.4 per cent. Be heat-treated 
97.8 per cent. Cu, | Sand-cast and — 40 50 l 0 400 30 
2.2 per cent. Be heat-treated at 
(other elements 350 deg. C. 
sometimes present 
to the extent of 
0.25 per cent.) 
98.9 per cent. Cu, | Cast and heat- — 10 20 16 23 78 41 


0.8 per cent. Ti, treated at 450 





and 0.3 per cent. deg. C. 
Si 
ployed when making copper-chromium alloys. 


Flux covers of an oxidising nature, such as are 
at present advocated for copper-tin 
alloys, offer some attractions, but it would seem 
that the attendant disadvantages of ineffective 
control of oxygen content and contamination 
from metallic elements derived from the flux 
covers are such as to debar their use. 

With standardised raw materials and con- 
ditions, the addition of a predetermined amount 


being 


from the moulds as early as possible, although 
it is not known to what extent this effects an 
improvement; from recent researches it would 
seem that the brittle range occurs at tempera- 
tures extremely close to the melting point, and 
hence it is thought that removal of castings 
from the moulds could not be effected sufficiently 
rapidly to avoid the occurrence of cracks if these 
were prone to develop. The main precaution 
(Concluded on page 145.) 
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Melting Cast Iron and Machining 
lron Castings 
NEW LIGHT ON CUPOLA PRACTICE 


Amongst interesting subjects discussed at one 
of the sessions of the International Foundry 
Congress in London were cutting tools for cast 
iron; cupola operation (including the question of 
optimum blast volume); and the operation of the 
open-hearth furnace in malleable practice. The 
session was held under the chairmanship of Mr. 
D. H. Wood. 


CUTTING TOOLS FOR CAST IRON 

The first Paper to be taken was “ Cutting 
Tools for Cast Iron,’’ by Mr. H. H. BEeny, 
M.Met. (see the Journat for June 29 last). 

Mr. P. A. Russett, B.Sc. (Leicester), opened 
the discussion by asking if Mr. Beeny could give 
any recommended method for obtaining the com- 
parative machinability of various grades of cast 
iron. What system would be recommended? He 
did not agree that tensile strength was one of the 
major factors in machinability. The prime factor 
was graphite size and arrangement. High- 
tensile castings low in phosphorus would machine 
quite freely. 

Foundrymen must be grateful to the manu- 
facturers for the introduction of the modern 
tools, for they would enable them to save a 
number of castings which would otherwise be 
thrown out. 

Mr. W. Smita supplemented the question 
asked by Mr. Russell with an inquiry as to 
whether there were not other factors, such us 
combined carbon, which were of more importance 
than tensile strength. It was known that some 
low-phosphorus cast irons of 25 tons tensile 
strength and over could be machined as readily 
as other grey cast irons, which might only have 
12 to 14 tons tensile strength. 


Cutting Speeds and Strength 

Mr. F. J. Coox (Past-President of the Insti- 
tute) agreed with the author that the strength 
was of vital importance to the cutting speed. In 
taking hardness by the drill method, one could 
almost prepare a chart which would give tensile 
strength and resistance to wear. There was, he 
thought, much more in the fact that strength had 
an effect on cutting speed than many people 
imagined. 

If they took the carbon over about 0.9 per 
cent., it was a remarkable fact that the graphite 
flakes would be larger in size and fewer, and one 
could machine such an iron quite easily. Two 
conditions were possible. They could have a hard 
iron which was readily machinable, but with the 
ordinary type of irons of about 18 tons tensile 
strength, where all graphite was reasonably fine, 
the effect on the cutting was greater by virtue 
of its increased strength. 


Mr. Beeny’s Reply 
Mr. H. H. Beeny said that he had a machine in 
the laboratory for computing comparative machi- 
nabilitv. It was a drilling machine in which the 
drill was given a constant end-thrust by means 
of a weight pressing on the back of the spindle. 
\ttached to the machine was an autographic 


recorder showing the depth of penetration 
against the number of revolutions. The machine 


had been used on a number of occasions and 
appeared to line up with workshop experience, 
the most machinable iron giving the greatest 
penetration. 
To overcome the slight wear which was liable 
occur even with the latest drill materials, 
mples in each series were drilled twice, the 
‘ond tests being taken in the reverse order. 
hus the sample drilled first in the first run 
yuld be drilled last in the second run and so 
on. By takine the average of the two results a 


comparative machinability figure was obtained, 
which was nearly independent of tool wear. 

As to Mr. Russell’s contention that graphite 
size and not tensile strength was the important 
factor, the author had not dealt specially with 
the action of this essential constituent in grey 
cast iron, because its form and amount directly 
affected the tensile strength. It would be seen 
that there was no real inconsistency between 
Mr. Russell’s views and his own. Other things 
being equal, in a low total-carbon iron there 
was a high tensile strength, and the machina- 
bility was consequently diminished, 

He was glad to hear Mr. Russell say that the 
latest carbide tools did save castings which were 
otherwise unmachinable, because that was in 
line with his own experience. It was useful to 
have a range of carbide tools by one for just 
such occasions. 

Mr. Smith had said he considered strength 
was not such an important factor, and men- 
tioned the action of combined carbon. The 
author agreed in regard to the preponderating 
position of the combined carbon, and this con- 
stituent had already been classified as one of 
the two major factors controlling ease of machin- 
ing, but he could not agree in regard to the 
high-tensile low-phosphorus irons, as he had 
examined a range of irons from different sources 
which varied in phosphorus from 0.12 to 1.58 
per cent. and in tensile strength from 25 to 11 
tons per sq. in. The connection between strength 
and phosphorus was remarkably consistent, an 
increase in phosphorus progressively lowering 
the tensile figure. These irons gave an ease of 
machinability on the drill-tester which steadily 
increased with the drop in strength and rise in 
phosphorus. 

It had to be admitted, however, that the test 
did not take into account the wear of the cut- 
ting tool, and he felt from his own experience 
that wear would be accentuated with such a high 
content as 1.58 per cent. This was why, in his 
opinion, the optimum range was about 0.80 to 
1.00 per cent. of phosphorus. As to the case of 
a high combined carbon iron with very large 
flakes of graphite, mentioned by Mr. Cook, one 
could assume that the tensile strength would be 
only quite moderate in view of the large flakes. 

It had been suggested that machinability de- 
pended on a number of factors or ingredients 
not discussed in detail which might vary; this 
was admitted, but the point was that such fac- 
tors, which would include alloying elements, were 
covered by their effect upon the tensile strength 
or combined carbon in the iron. 

Looked at broadly, the combined carbon was 
the most important variant, as in this case one 
had not only to consider grey cast iron, but also 
white cast iron, which might contain as much as 
3 per cent. of combined carbon and could be 
machined only very slowly. 

Mr. F. J. Coox referred to the test machine 
described by Mr. Beeny, and said it was de- 
signed largely on the experience gained with a 
similar machine designed by himself about 40 
years ago. One important point was that the 
cutting of a drill depended on keeping the point 
sharp. It would be found advantageous, when 
testing, first of all to drill a small hole which 
would relieve the point of the test drill and gave 
the cutting speeds on the heel of the tool. 

Mr. Breny agreed that that was what they 
did in practice. 


LAWS GOVERNING CUPOLA OPERATION 


From cutting tools, the Congress turned its 
attention to cupola operation, and after Dr. M. 


143 


Barigozzi (Italy) had introduced his Paper on 


‘*Laws Governing the Operation of the 
Cupola,’’ one of his compatriots, Mr. M. Olivo, 


opened the discussion. The Paper was published 
in our July 20 issue. 

Mr. Oxtvo said the theory laid down by the 
author appeared to him to be very complicated. 
He had tried to put the laws into practice, 
because he had been working with cupolas for 
30 years and desired to see if the theory was 
practical. In Italy they were going to make 
some official trials in a large foundry to ascer- 
tain its worth. 

His own experiments had to a certain extent 
agreed with the theory, but his general experi- 


ence was that each cupola had its own 
peculiarities—and he had tried more than a 
thousand—even when it was built to the same 
design and was installed in the same shop 


as others. 

Then there was the question of coke. If one 
charged more coke, would it give hotter iron? 
One would naturally think the answer would be 
yes,’ but he did not hold that view. With 
each cupola one had first to find the optimum 
depth of coke bed (it might be 15 or 20 cms.), 
and then adhere to it. To increase the tem- 
perature of the iron they had only to diminish 
the weight of the charge. On the contrary, if 
one had a large casting to make which did not 
demand a high temperature, the charge of iron 
could be increased, but the coke must always be 
left at the same height. 

The fundamental ideas of the author were 
correct, he thought, and if they could be pre- 
sented in tabular form they would be useful for 
anvone working with cupolas. 


“ec 


Difficulties in Gas Sampling 

Mr. A. Campion (Glasgow) thought it was all 
to the good that attempts should be made to get 
down to the fundamental reactions and laws of 
the cupola. As the previous speaker had men- 
tioned, it often happened that different cupolas 
appeared to possess peculiar characteristics. This 
had led to the idea that every cupola was a law 
to itself, but he was inclined to think that this 
belief was due to the fact that available know- 
ledge of the fundamental laws of cupola opera- 
tion was at fault. 

The Paper was of considerable interest, but he 
had not been able to make out how far the 
figures had been obtained from actual working. 
Theoretically the composition of the waste gases 
should indicate the efficiency of the combustion 
of the coke and of the cupola performance. 
There was, however, a difficulty in obtaining 
representative samples of gas, and if the author 
had examined the gases he (Mr. Campion) would 
be interested to learn how the samples were taken 
and the position in the cupola from which they 
were drawn. He had never been quite satisfied 
that any sample of gas gave a true representation 
of what was taking place within the furnace. 
There were so many complex reactions going on 
at different temperatures as well as polymerisa- 
tion and dissociation of the gases that a sample 
drawn from any part of the high-temperature 
zone might when cooled to normal temperature 
be entirely unlike the gas within the cupola. 
This was a field which could usefully be explored. 


Importance of Air Distribution 


In regard to the air supply, the actual coke to 
air ratio was not the only factor and he doubted 
if it was even the main factor in determining 
the correct operation of a cupola. The structure 
of the coke and the manner in which the air was 
applied were very important factors which must 
be very closely controlled. He had come to the 
conclusion that quite a wide latitude in the air 
volume admitted was permissible and that the 
most important thing was the distribution of the 
air within the combustion zone. Recent investi- 
gations had shown that very few cupolas of 
normal construction permitted of an even and 
regular distribution of the air throughout the 
cupola area in the vicinity of the tuyeres. The 
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results obtained from the examination of a large 
number of cupolas of various sizes and designs 
had been most surprising, and seemed to indicate 
that radical changes in design were called for if 
the best results, especially in the case of high- 
duty iron, were to be obtained. Regular distri- 
bution of the air and its proper application to 
the coke led to coke economy, increased metal 
temperature, improvement in the quality of the 
metal and improvement in the general perform- 
ance of the cupola. 


An Important Variable 

Mr. J. E. O. Littrte emphasised Mr. Cam- 
pion’s remarks, and said the results Mr. Cam- 
pion had obtained on that particular work had 
been so phenomenally successful that the figures, 
when published, would, he believed, clear up 
much of the mystery as to why one cupola was 
different from another. The question of how the 
coke burned was also of considerable importance. 
In some parts of the cupola, the coke might be 
hardly burning at all, and in another place it 
might be burning fully to CO,. Ultimately they 
got a mixture of gases farther up the cupola 
stack that had no true relation to the actual 
burning conditions down in the hot part of the 
cupola. 

Carburising Steel-Mix Charges 

Mr, W. R. Bean (Past-President, American 
Foundrymen’s Association, Chicago) referred to 
the problem of getting accurate samples of gas 
from cupolas. That was a problem in the study 
of cupola operation. In the United States at 
the present there were cupolas in which the air 
volume was being automatically controlled by the 
CO, content of the gases. The gas was drawn 
off from the cupola stack below the charging 
door. That application was one of the most in- 
teresting developments in cupola operation in 
recent years, and in America was recognised as 
a unique application. 

The control was worked in conjunction with 

hot blast, for the sampling was more accurately 
done in a cupola of that type than in the stan- 
dard cupola, due to the fact that the gases were 
automatically removed through a circular gas- 
duct located approximately 6 ft. below the charge 
door. A constant volume of probably 80 per 
cent. of the total volume of gas was drawn off 
for burning to heat up the supply of air. 
That was a point in connection with the measure- 
ment of the air or oxygen used in a cupola which 
was sometimes overlooked. 
The industrial importance of this development 
was at once recognised in a contest recently 
sponsored by the scientific apparatus makers of 
America, for the most novel adaptation of a 
scientific instrument to industrial control. 
Although a total of 67 Papers were entered in 
this contest, including three from Europe, this 
entry was unanimously chosen for first prize. 

A condition which might not exist in Europe, 
but which did in the States, was that cupola 
charges were often made up of as much as 50 to 
60 per cent. of steel scrap. In a charge made 
up of equal parts of steel scrap and high-carbon 
material, about 30 Ibs. of coke per ton was used 
to carburise the low-carbon materials in the 
charge, The coke used in carburising did no 
work in melting, and required no oxygen, since 
it was not burnt. That made a difference in 
the calculation of the volume of air which was 
delivered to the melting zone of the cupola. 


Maintenance of Control Instruments 

Mr. J. H. Coorer (Darlington) said he was 
very interested in the formula given for calcu- 
lating the amount of air used in the cupola, but 
felt. it would be better if it could be simplified. 
At present, measurements were made by Pitot 
tube, improved or modified for the purpose, but 
his experience had been that it was often fitted 
m quite unsuitable positions in the pipe line, 
and promptly forgotten. Also the air in a 
cupola blast line might be laden with dust or 
moisture. Recently he had examined a number 
of Pitot tubes, and in one case had found the 
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orifices larger than they should be, while in 
others dust and dirt had practically closed them 
up. In one such case recently, he found a cupola 
that was being given twice the blast it could 
pass, and investigation showed the orifice of the 
Pitot tube was nearly blocked up. Users, when 
installing cupolas, often gave no indication to 
the designer of the purpose for which the fur- 
nace was intended, and the consequence was 
that the conduct and type of tuyere were quite 
unsuited for the use to which it was put. 

With regard to Mr. Campion’s difficulty of 
taking samples of gas, his practice had been to 
insert a sloping tube about 4 ft. above the 
tuyeres. The tube was put in at an angle so as 
to prevent it becoming blocked by dust falling 
into it, and with it gas could be taken con- 
tinuously. 

Dr. Barigozzi’s Reply 

Dr. Baricozzi, in reply, wrote that as he had 
no time available te reply in detail to the 
various speakers, he therefore would explain a 
fundamental feature of his Paper which had, 
perhaps, not been sufficiently developed in the 
text. It was as follows :— 

Reference was only being made to the melting 
conditions when making engineering castings, 
using no steel, in an ordinary cupola, with 
charges made up of pig-iron and scrap, such as 
was used in Italy and elsewhere for current pro- 
duction. Under such conditions, there was no 
noteworthy carburisation of the iron. 

It was certainly quite difficult correctly to 
carry out analyses of gases from the stack of a 
cupola. Most of the compositions, even those 
cited in the text, did not check up with .the 
law 

4.76 (CO, + G,) + 2.88 CO = 100. 

The analyses on which the basis of the theory 
he had envisaged rested did, on the contrary, 
agree with this formula. Samples of the gas had 
been taken by means of suction through a by- 
pass tube of decreasing section with the object of 
obtaining the best mixture. This method was to 
be used in the experiments which were to take 
place at the Terni steelworks, and thereby it was 
hoped to illuminate more clearly the laws 
governing cupola operation. 

So far as his diagrams were concerned, he 
pointed out that the linear form of all those 
which related to the variables of the equation 

m QK V 

X" = 3,600 = m 
(which is only the statement of a very elementary 
truth, then QX” and X”,V) was obvious. It 
was also obvious that a linearity of the relation- 
ship existed between K and S. That there 
would be a relationship between m and i (per- 
formance index) was also evident. 

According to Jungbluth, i was solely a fune 
tion of K. His own observation was that, in 
Italy as elsewhere, K could be very high due 
to having reduced the metallic charge, whilst 
maintaining the coke constant ; K could not be re- 
garded, generally speaking, as the constant. Yet 
this réle was especially played by S, which was 
the depth of the coke layer which formed the 
charge. The equation which the author had 
given of i = f (S) (and of which that of Jung- 
bluth was a special case) was provisional, and 
awaited the confirmation of the Terni experi- 
ments. 

It was, however, at the first approximation, 
applicable. It was true that the nature of the 
metal charge also had an influence on the per- 
formance index, but his personal opinion was 
that this effect was only secondary. Another 
secondary influence was that of the blast 
pressure. 

In conclusion, the author believed that the 
form of the diagrams he had submitted would 
remain unchanged. Only the right-hand cluster 

X”,V might be subjected to a rotation, when 
the blast determinations and the coke consump- 
tion had been established accurately. 

Being given the linearity of the diagrams 
(except the curve i, S) they could be fused into 
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one single diagram, interpretable according to 
diverse scales, and this could be useful for in- 
forming foundrymen as to the operation of their 
furnaces or for designing new ones. The 
diagrams in general scientific form ought to be 
related not only to 86 per cent. carbon coke, as 
the author had done, but to the combustible 
carbon contained in the coke. 


CUPOLA BLAST VOLUME 


The Congress next turned its attention to a 
communication from Poland on the ‘‘ Optimum 
Blast Volume for Cupola Practice,’’ by Dr. 
Nicolas Czyzewski (published in the July 13 issue 
of the Journat). As the author was not par- 
ticipating, the Paper was presented in abstract 
by Mr. Lutoslawski. 

Mr. L. W. Botton (British Cast Iron Research 
Association) said he had found that the figure 
of 100 cub. metres of air per square metre of 
cross-sectional area, which was approximately 
325 cub. ft. per sq. ft., for cupolas melting with 
normal metal to charge coke ratios, was rather 
lower than generally used in this country. It 
had been found from an examination of a large 
number of British cupolas that the average air 
supply used was between 110 and 130 cub. metres 
per minute per square metre of cross-sectional 
area, and many cupolas were giving excellent 
results with the higher figure. The difference 
between this practice and the experiments carried 
out by the author were, in Mr. Bolton’s opinion, 
due to differences in the qualities of the coke 
used. 

He agreed witn speakers on the previous Paper 
that every cupola had its own peculiarities, but 
regretted that the Paper made no reference to 
blast pressure, as this was a factor of great 
importance. The nature of the coke, as well as 
the nature of the charges, could have considerable 
influence on the resistance offered by the cupola 
to the blast, and when this resistance was high, 
the volume which would give optimum results 
would be affected. Certain cokes caused a high 
resistance to the blast, and if such cokes were of 
a type which gave poor results when worked with 
a high blast pressure, then the optimum volume 
of air would be low. 


Pressure and Voids 

It was the speaker’s opinion that the velocity 
of the blast through the combustion zone in many 
cupolas was considerably higher than the figure 
of 100 cub. ft. per second suggested by Prof. 
Buzek. This figure allowed for the expansion of 
the air when heated to approximately 
1,600 deg. C., but it did not take into account 
the pressure required to inject the air. It 
assumed that the air could pass through voids 
between the coke which totalled 40 per cent. of 
the cross-sectional area of the furnace. Even in 
this country, where cupola blast pressures were 
generally lower than in many other countries, it 
could be estimated from the pressure required to 
inject the air that the voids between the coke, 
etc., in the combustion zone must be less than 
20 per cent. of the total area. The question of 
blast velocity was of great importance in cupola 
melting, as on it depended many factors, such as 
oxidation losses of silicon, manganese and carbon, 
maximum output for a given diameter, as well as 
the optimum blast volume. 


Excessive Losses 

Although the author’s recommended figure for 
optimum blast volume would appear low to many 
users of British cupolas, the allowance he made 
for loss of air through leakage and oxidation of 
the charges appeared to be excessive. It 
amounted to 20 per cent. of the total air sup- 
plied to the cupola, or 25 per cent. of the 
theoretically estimated amount. It was not 
usually found in normal cupola practice that the 
air lost due to the oxygen combining with silicon, 
manganese and iron exceeded 2 to 3 per cent. of 
the total air supply. Taking the case of a 
39-in. diameter cupola, working with a pressure 
of 20-in. water gauge in the wind belt, in order 
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to lose 15 per cent. of the air supply, apertures 
or leaks in the wind belt and blast main would 
require to total 5 sq. in. This was considerably 
more than was met in an efficiently designed and 
operated cupola. It therefore appeared that 
some of the factors accepted by the author in his 
calculations were not necessarily correct, and 
while the theoretical figure put forward was 
found to be confirmed by practical trials with 
Polish coke, a different figure would be required 
for other types of coke. 


Air-to-Coke Ratio 


Mr. A. Campion said he doubted whether the 
air-to-coke ratio was of such importance as was 
often thought in determining the technique of 
the cupola operations. If the air was not evenly 
distributed over the whole area of the cupola, 
just above the tuyere level, satisfactory and con- 
trolled melting was not attained. The secret of 
all successful furnace operations was regularity 
and uniformity of combustion. Unequal air dis- 
tribution would cause an increased coke con- 
sumption and at the same time give oxidised 
metal. He knew of cases where 3 to 4 per cent. 
reduction in the amount of coke required for 
melting had been achieved by even distribution 
of the air. 

Optimum Scrap Size 


Much had been said in the Paper on the 
subject of the materials of the charge, and he 
agreed that the condition of the charge material 
profoundly affected the operation of the cupola 
and also the quality of the metal cast. The size 
of materials should be selected to suit the size 
of cupola more especially when a high percent- 
age of steel was used in the charge. A good 
general rule was to use no piece of steel which 
was more than one-third the diameter of the 
cupola in its greatest dimension. 

The size of material charged affected the work- 
ing of the cupola to a greater degree than was 
commonly realised. The coke size was also im- 
portant, and the tendency was now to use a coke 
graded to suit the cupola size, and this was 
exceedingly beneficial, especially in the bed coke, 
as it permitted a solid pack which stood up well 
to the blast. The whole secret of successful melt- 
ing was in the making and burning of the bed. 
Pressure of blast was only one factor, and he 
personally did not attach a great deal of import- 
ance to it. Only sufficient pressure was required 
to give a penetration to the centre so as to 
obtain a uniform combustion over the whole area 
and to carry the products of combustion to the 
cupola stack. Pressure, of course, governed the 
velocity, and, if it was uniform, even combus- 
tion resulted with the productior of metal free 
from oxidation and which cast easily and 
machined well. The coke consumed in melting 
was also less when air distribution was good. 

Much depended on the class of material used. 
If a high steel mixture was melted, a consider- 
able part of the coke charged was required for 
carburisation purposes and, therefore, when 
coke-to-metal ratios were mentioned, it was 
desirable to state the class of metal melted, be- 
cause the coke used for carburising was not 
contributing heat to melt and superheat the 
metal. 

Fundamentals of Control 


He had reached the conclusion that the idea 
that every cupola was a law to itself was due 
partly to the method of allowing the cupola to 
work as best it could without much control of 
operations, and partly because the real reactions 
had not been thoroughly studied or understood. 
Knowledge was being obtained of the reactions 
and the manner in which they might be con- 
trolled every time. There was no reason why 
cupola operations should not be under strict con- 
trol, which was essential in the production of 
modern high-duty material, where every phase 
of cupola working was closely studied and each 
controlled. The control must be applied to 
cupola design and construction, the selection of 
composition and size of charge metals, the struc- 
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ture and grading of the coke, and distribution of 
the air in a regular manner all over the area 
of the cupola at the melting zone. 


OPEN-HEARTH MALLEABLE IRON 
FURNACES 


The Congress next turned its attention to a 
consideration of Mr. G. R. Shotton’s Paper on 
** Some Notes on the Design and Operation of 
the Open-Hearth Furnace for Melting Malleable 
Cast Iron,’’? which appeared in the Journat for 
July 27 and August 3. 

Mr. F. J. Cook, speaking from experience of 
a similar type of furnace twenty years ago, con- 
gratulated Mr. Shotton on the Paper. If he 
(the speaker) had had such a Paper to help him, 
he would have been much happier, for there were 
many difficulties to be encountered. 

The Paper would be valuable to anyone pro- 
posing to operate such a furnace, for there were 
a great many advantages in connection with the 
quality of the work which could be thereby 
produced. The points raised by Mr. Shotton 
were well worth attention where a high-grade 
malleable was needed. 


Compositional Control 

Mr. J. H. Cooper asked if any ill effect re- 
sulted from having, during charging, to leave the 
furnace for a time partly charged, and if such 
a wait had any deleterious influence on the 
silicon content or other constituents of the metal. 

Mr. F. J. Coox supplemented his previous 
remarks by asking how Mr. Shotton got rid of 
the ‘‘ bear ’? which had a tendency to form in 
the bed of the furnace. It could be a very great 
nuisance. 

Mr. H. A. Fox (Ford Motor Company) asked 
if any tests had been made on the metal as be- 
tween the beginning and the end of a tap, and 
if there was any appreciable variation in the 
composition. 

Mr. Shotton’s Reply 

Mr. SuHorron, replying, said there were a con- 
siderable number of initial difficulties in operat- 
ing one of these furnaces, and it was largely by 
experience that one attained correct practice. 

The ‘‘ bear ’’ on the bed of the furnace was 
composed largely of residual iron, and most of 
it was removed during the ‘ swill-heat.’’ Occa- 
sionally they got oxidised iron that did not go 
away with the ‘“ swill,’’? and in such cases they 
had found it helpful to put on some ferro- 
manganese, which was quite effective in reducing 
the iron. Actually there was not much trouble 
from that cause. It was a matter of careful 
furnace practice. It was essential, after the 
metal had been drawn from the bed, that the 
bed should be dried off and puddled with wet 
silica sand to remove any remaining pools of 
iron. 

As to the loss of carbon, silicon and other 
elements if the charge was allowed to stand in 
the furnace during melting, that did have a 
very big effect. He had found that the melting 
losses on the charge varied directly with the 
melting-down time. If for any reason the melt- 
ing-down time was prolonged, the losses on sili- 
con and carbon were very much greater. The 
plant did not suffer from appreciable hold-ups, 
but the test samples taken did show variation 
if the melting-down was prolonged. 

There was naturally a slight variation in the 
analysis of a tap as between the top and the 
hottom metal. The top metal was not only the 
hottest, but it was in contact with the flame for 
a longer period. He found the silicon and man- 
ganese showed no appreciable change, but there 
was a loss of carbon towards the end of a heat, 
which might be anything from 0.05 to 0.15 per 
cent. His practice was to ‘ pig back ”’ the end 
of the heat by putting in a little pig-iron on 
the furnace breasts so that it just melted down 
into the remaining two or three tons, This 
helped to keep up the carbon content at the 
end of the heat. The loss was not serious, but 
it did exist. 
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Copper and Copper-Alloy Castings for 
Electrical and Thermal Conductivity 
Applications 


(Concluded from page 142.) 


which is usually adopted is to employ fragile 
moulds and cores, with the aid of which a high 
degree of success may be attained. Beyond 
stating that a permeable type of sand is desired, 
practical founders do not appear to have given 
definitions on the grade of sand employed. For 
small castings green-sand practice is adopted, 
but for larger castings dry-sand moulds are used. 
It is evident that an important accompaniment 
of the high permeability aimed at by founders 
is low strength of moulds and cores at high 
temperatures. From the recent observations of 
Dietert and Woodliff*? on the hot strength and 
collapsibility of foundry sands, low strength at 
high temperatures is achieved by using coarse- 
grained sands, low moisture contents and mini- 
mum amount of bond. 
Certain special castings, such as hollow-shaped 
mother-moulds’’ required in the copper- 
refining industry, are cast in 1:10 cement-sand 
moulds. On account of the cracking susceptibili- 
ties, die-casting of copper is not possible. 
Chiefly owing to the absence of a solidification 
range, shrinkage is a source of much trouble 
with copper, and it is necessary to provide feed- 
ing heads and risers of generous proportions; 
in this connection the practice to be adopted is 
closely similar to that necessary with steel, 
aluminium bronze, manganese bronzes, and other 
materials which do not possess a wide solidifica- 
tion range. It might be noted that, contrary to 
general belief, the freezing shrinkage and subse- 
quent solid shrinkage of deoxidised copper are 
no greater than those of any copper alloys“; 
it is the absence of a freezing range which causes 
the difficulties so frequently reported. Avoidance 
of large shrinkage cavities in the castings them- 
selves is attained by the usual procedure of 
maintaining the metal in the feeding heads and 
risers in the molten condition until solidification 
of the casting itself is complete. It is thought 
that little purpose would be served by enlarging 
on this aspect since every casting necessitates 
individual treatment. Several examples have 
been detailed by Dwyer,‘* while Phillips®® has 
provided photographs of many castings showing 
the gating methods adopted. 
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Scottish Steelworks’ Developments 


Another new mill has been put into operation at 
the Gartcosh works of Smith & M’Lean, Limited. 
The new mill is necessary to cope with heavy A.R.P. 
orders. It is understood that at Clydesdale Works, 
Mossend, belonging to Stewarts and Lloyds, Limited, 
steam-piping material may be manufactured. The 
Clyde Alloy Steel Company, Limited, Motherwell, 
have had plans passed by the Dean of Guild Court 
for an extension to their Craigneuk Works to cost 
about £100,000. 
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The Week’s News in Brief 


Trade Talk 


The Annual Meeting of the British Association 
for the Advancement of Science will be held at 
Dundee from August 30 to September 6. 

Tue L.N.E.R. have placed contracts for 6,600 
tons of cast-iron railway chairs and 8,000 sleepers. 
The orders are shared by a dozen British firms. 

Cotvittes, Limirep, Dalzell Works, Motherwell, 
have awarded bonuses amounting to £202 is. to 
apprentices in respect of attendance at 
classes. 

Heap, Wricutson & Company, Limirep, Stockton 
and Thornaby, have received an order for a special 
type of lift bridge for Eire. The value of the 
contract is about £35,000. 

Tue Apmiratty have decided to entrust the con- 
struction of a battleship of the 1939 programme to 
John Brown & Company, Limited, Clydebank, 
subject to the settlement of certain details. 

Imports oF hardware into Eire for the first six 
months of this year totalled £71,490 as compared 
with £59,542 for the corresponding period last year. 
Hoilow-ware was imported to the value of £30,696 
as against £24,846. 

Joun I. Tuornycrorr & Company, Limirep, 
have launched at their Hampton-on-Thames yard 
a motor torpedo boat of the most modern type in 
the seventy-feet class. This is the 600th vessel to 
be delivered by the firm to the Admiralty. 

Tue British AtumMinium Company, Limirep, will 
be removing their head office from Adelaide House, 
King William Street, London, E.C.4, to new and 
larger quarters at Norfolk House, St. James’s 
Square, London, 8.W.1, as from September 18. 

Tue City of London College, Ropemaker Street, 
Moorfields, E.C.2, is running a course of 24 lec- 
tures on iron and steel on Thursdays, from 6 to 
7 p.m., commencing September 28. Enrolment takes 
place on September 21 and 22 between 6 and 8 p.m. 

Ir 1S UNDERSTOOD that engineering works at 
Derby have been acquired by an American company 
which specialises in the production of power presses 
and other hydraulic equipment. The works were 
formerly occupied by the Haslam Foundry & Engin- 
eering Company, Limited. ‘ ; 

THE SUGGESTION OF a joint ambulance scheme for 
works and collieries which at present have their 
own ambulances, was made by Mr. Moses Humber- 
stone, a former Lord Mayor of Sheffield, at 
Mosborough last week. He maintained that a 
central co-ordinating system for all Sheffield and 
district’ cases, controlled by the hospitals, would 
be a great advantage. 

‘Tue pirecrors of the Glacier Metal Company, 
Limited, Alperton, Middlesex, have issued 80,000 
ordinary 5s. shares credited as fully paid up in 
consideration of the grant of an exclusive right and 
licence to use certain foreign patents and processes 
throughout the British Empire (excluding Canada). 
Permission to deal in these shares has been granted 
by the Committee of the London Stock Exchange. 

Writine in the monthly journal of the Amalga 
mated Engineering Union, Mr. F. A. Smith, general 
secretary, says that it would seem to be reasonable 
to expect that in the engineering industry, at least 
and perhaps generally, the available resources of 
labour will find full employment by the end of this 
year. The total number of A.E.U. members unem- 
ployed at the end of July was 5,294, and the number 
was steadily declining. 

Tue steel output of the Broken Hill Proprietary 
Company for the year ended May 381 last was a 
new high record at 869,904 tons, an increase of 
15,635 tons over the previous 12 months. Pig-iron 
output totalled 674,444 tons, as against 674,520 tons 
in 1937-38. The net profit rose by £131,053 to 
£1.431,513. Demand has been well sustained and 
all departments, it is stated, have been kept ex- 
tremely busy. 

A STATISTICAL survey just published shows that 
Canada produces about 90 per cent. of the world’s 
annual production of nickel, almost the entire out- 
put coming from Northern Ontario, although other 
deposits are known to occur not only in Ontario 
itself, but also in New Brunswick, Manitoba, British 
Columbia and the North-West Territories. The 
Dominion’s nickel production in 1938 totalled over 
105,000 tons, or only 6.3 per cent. below the highest 
peak of all in 1937. The latter was, however, more 
than double the pre-depression peak, indicating the 
rapidly increasing use of the metal in recent years 
for the production of steel, cast-iron and various 
alloys. 


evening 


THE position of the building industry showed a 
further improvement during July, states the current 
issue of the Building Industries Survey, published 
by the Building Industries National Council, activity 
being at the same level as in the previous month 
whereas there is usually a decline owing to seasonal 
influences. The rate of unemployment among 
insured building operatives in Great Britain was 
11.0 per cent. in mid-July, as against 13.1 per cent. 
a year ago, and the number of unemployed was 
reduced by 11,500 on the year. This continued 
improvement is due entirely to Government-inspired 
activity, and largely to direct Government contracts 
which are not recorded in the statistics of building 
plan approvals. Normal civil activity and invest- 
ment in building continue to decline, but are out- 
weighed by the urgent short-term programme in 
connection with defence. The position of public 
works contracting showed little change during the 
month apart from seasonal movements of normal 
dimensions. 








Personal 





Mr. D. W. L. Carvitt has been elected a director 
of the Indian Iron & Steel Company, Limited, in 
place of Mr. H. P. Martin. 

Mr. A. 
director of 
Newton, 


Mr. R. Siller 


Mr. Frank Asucrorr Martin, who has_ been 
elected to the board of Samuel Osborn & Company, 
Limited, Sheffield, is connected with the steel 
foundry side of the firm, which he joined in 1937. 

Mr. Georce 8S. Harvie, until recently office 
manager at Dalzell Works, Motherwell, of Col- 
villes, Limited, is being appointed to the new post 
of social secretary. His Mr. John 


Calder. 


Scorr has been appointed managing 
the Clyde Nail Company, Limited, 
near Glasgow, in succession to the late 


successor 1s 








Obituary 


THE DEATH occurred in Glasgow last Saturday of 
Mr. William Yuill, who was for many years with 
Hyde Park & Gowanbank Foundry 
Limited. He was 81 years of age. 

Mr. MatrHew Ports, for 30 years estimator and 
chief designer with R. & W. Hawthorn, Leslie & 
Company, Limited, shipbuilders, of Newcastle-upon- 
Tyne, died on Monday, at the age of 77. 
associated with the firm for 58 years. 

Mr. Ropert QuINNEy, who until his retirement 
abont two years ago was associated with the Vulcan 
Boiler & General Engineering Company, Limited, 
has died at the age of 73. He was living at South- 
port, but was on a cruise to Norway when he died. 


Company, 


He was 


Mr. Roserr M‘Masrter, formerly general manager 
of Blythswood Shipbuilding Company, Limited, 
Scotstoun, Glasgow. has died. He had a wide 


experience of 


shipbuilding both in Belfast and 
Glasgow 


Ir. his earlier years he was in the yard 
of Workman Clark, Belfast, and subsequently he 
was with the Fairfield Shipbuilding & Engineering 
Company, of Glasgow. He retired sbout 12 


ago 


years 





Contracts Open 





Preston, September 8.—Provision and laying 3,782 
yds. of 6-in. and 3.978 yds. of 5-in. concrete-lined 
spun-iron pipes, for the Chorley and Preston Rural 
District Councils. Mr. H. Collier, chief sanitary in- 


spector, Council Offices, Guildhall Street, Preston. 
(Fee £2 2s., returnable. ) 

Walton-on-Thames, September 13.—Supply and 
erection of two non-chokeable_ vertical spindle 


pumps, complete with motors, starting panels, etc., 
for the Walton and Weybridge Urban District 
Council. Mr. E. A. Lister, engineer, Council 
Offices, Walton-on-Thames. 

Windhoek, September 22.—Pressure water pump 
having a capacity of 55 to 60 cub. m. per hr. and 
a hydraulic head of 105 Ibs. per sq. in., complete 
with electric motor and accessories, for the Muni- 
cipality of Windhoek, S.W. Africa. (D.O.T. refer- 
ence: T. 25,758/39.) 


a a ee ee ee 


elt, in order 


Aveust 24, 1939 


Patent Specifications Accepted 


The following list of Patent Specifications 
accepted has been taken from the “ Official 
Journal (Patents).’’ Printed copies of the full 
Specifications are obtainable from the Patent Office, 


25, Southampton Buildings, London, W.C.2, price 
ls. each. The numbers given are those under 
which the Specifications will be printed and 


abridged, and all subsequent proceedings will b 
taken. 


507,715. Crespr, G. B. Refractory material for use 
in basic-process metallurgical furnaces. 


507,720. Linpner, H. G., and G. W. B. Exzcrric 
Furnaces, Limitep. Clamps for sheets and the 
like. 

507,983. DeutscHE EDELSTAHLWERKE AkT.-GEs. 
High-speed tool steels. 

508,012. RocHLIne’scHE EIsEN- UND STAHLWERKE 
Ges. Deoxidation of steel baths. 

508,061. DrurscHe WAFFEN-UND MUNITIONSFABRIKEN 
Axt.-Ges. Drum furnaces for the bright anneal- 
ing of metal articles. 

508,086. Remy, Van Der Zypen & Company. 
Apparatus for treating metal sheets in liquids. 

508,619. Krupe Axv.-Ges., F. Corrosion-resistant 


steel alloys. 

508,622. RENNER, O. Method of butt-welding rails 
and other metallic articles. 

508,680. Messer, A. Surface-hardening of shafts, 
axles, and like long lengths of material. 


508,662. Toor Mertrat ManuracturRInG Company, 
Limitep. Production of sintered hard alloys. 

508,674. Merat Carsipes Corporation. Rolls for 
rolling mills. 

508,710. Hartriecp, W. H., and Brince, J. F. 
Alloy steels. 

508,738. Trices, W. W. (Akt.-Ges. Brown, Boveri, 
& Cie). Electrically-heated double tunnel 
furnaces. 

508,741. Bercuaus, B. Electrical resistance weld- 
ing. 

508,775. HENSCHEL FLUGzEUG-WERKE AkT.-GES. 


Drawing-press for shaping sheet metal. 

508,819. HoHENZOLLERN, Prince F. Von [trading 
as FursrticH HoHENZOLLERNSCHE HUTTENVER- 
WALTUNG LAUCHERTHAL]. Process for the 
manufacture of bearings with steel protective 
shells. 








Iron and Steel Production 





The British Iron and Steel Federation states 
that there were 115 furnaces in blast in the 
United Kingdom at the end of July, compared 
with 114 furnaces at the end of June, five fur- 
naces having resumed operations during the 
month and four having ceased production. The 
production of pig-iron in July at 743,000 tons, 
against 715,700 tons in June, included 112,100 
tons of hematite, 501,000 tons of basic, 103,800 
tons of foundry and 15,700 tons of forge pig- 
iron. Allowing for the usual annual stoppages 
at a number of works, which in July occur 
mainly in Scotland, the daily rate of steel out- 
put, taking the country as a whole, advanced 
by approximately 1,000 tons last month. Pro- 
duction at 1,153,000 tons exceeded by 94,000 tons 
the previous highest July figure (1937), and 
compares with 1,175,600 tons in June last. 








Company Reports 





W. Canning & Company, Limited.—Interim divi 
dend of 5 per cent., less tax, 

Oxley Engineering Company, Limited.—Dividend 
on the ordinary shares of 124 per cent. in respect 
of the year ended June 30; net profit, £16,544. 
Meeting, September 5. 








Iron and Steel Institute 


The Autumn Meeting of the Iron and Steel 


Institute will be held in Cardiff from September 12 
to 16. 
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Raw Material Markets 


Consumers’ interest in foundry iron remains at an 
extremely low ebb and new business is restricted to 
small parcels for early delivery. Ironmakers are 
concentrating their attention on the production of 
other descriptions which are more in demand, such 
as iron with a  low-phosphorus' content and 
hematite. 


Pig-lron 


MIDDLESBROUGH.— Business in Cleveland iron 
continues to be within narrow compass and the atten- 
tion of local furnaces is almost entirely focussed on 
the production of steelmaking irons, which are well 
taken up. Stocks of foundry iron are very small, 
while the current output is estimated at less than 
2 per cent. of the aggregate output of iron in the 
district. But this position does not represent a faith- 
ful picture of conditions, as there is a moderate 
amount of business being done with Midland pro- 
ducers of foundry iron, but, nevertheless, consump- 
tion is still very unsatisfactory. 

On the other hand, the hematite trade is well 
placed, despite a falling off of late due largely to 
the incidence of holidays. Also, substantial 
deliveries were made last month to local users of 
hematite and also consumers in South Wales, 
Sheffield and the Midlands, so that many users are 
now in possession of adequate stocks to meet their 
requirements over the next month or two. The 
outlook for the hematite trade is, however, satis- 
factory and consumers generally are well employed. 
Some business has recently been transacted with 
Germany, but, on the whole, the export market con- 
tinues to be subdued. 

LANCASHIRE.—With the exception of the heavy 
electrical and machine-tool trades, business among 
pig-iron consuming works in this area is still rather 
dull. The call for deliveries is fairly satisfactory, 
but there is little new business offering. The light- 
castings founders show no improvement and _ short- 
time working is prevalent in this section. While 
the position of the textile-machinery makers mostly 
does not give rise for much satisfaction, an increase 
in activity is anticipated consequent upon the passing 
of the Cotton Industry Bill. Deliveries of hematite 
under existing contracts are well maintained and this 
trade is likely to continue to be active for a con- 
siderable time ahead. 

MIDLANDS.—Trade in high-phosphorus iron re- 
mains without any notable feature, consumers’ re- 
quirements being small and stocks adequate for cur- 
rent needs. On the other hand, there is still a 
steady demand for low-phosphorus iron and de- 
liveries are being despatched at a good rate. The 
price for this type of iron is not controlled and 
varies according to the geographical position of 
supplies from about £5 10s, upwards. Hematite is 
being taken up in heavy tonnages and consumers 
are generally carrying substantial stocks. 

SCOTLAND.—Foundry-iron business is still only 
moderate on home account, but there has recently 
heen a welcome improvement in the export trade, 
although this continues to be less active than might 
be desired. Short time among light-castings foun- 
dries remains quite common, but local steelworks 
maintain full-capacity working. Considerable de- 
liveries of both hematite and basic are being made 
to steel plants. 


Coke 


Consumers of foundry coke are showing satisfac- 
tory interest in new business considering the time 
of the year, and a fair amount of forward contract- 
ing has recently been done. For delivery to Bir- 
mingham and Black Country stations up to the end 
of the year, the price of best foundry coke has been 
fixed at 50s. 6d. per ton, thus providing a firm basis 
for long-term business. 


Steel 


Both makers and consumers in the steel industry 
are now settling down again following holiday in- 
terruptions, which this year were generally restricted 
to the time necessary to carry out essential repairs 
or to overhaul plant which had been in constant 
operation over a long period. Thus, the output of 
1,153,100 tons of steel last month is considered an 
excellent achievement and was but 22,500 tons be- 


low the aggregate for the previous month. Despite 
the substantial level of British steel output, how- 
ever, there is still a shortage of certain descriptions. 





Scrap 


There continues to be a ready market for steel 
scrap and merchants have more than enough busi- 
ness on hand, but supplies are more plentiful than 
they were a short time ago. Trade in iron scrap 
is steady, but there is an ample tonnage available 
for distribution in most directions. 





Metals 


Copper.—Prices of cash metal have improved 
during the past few days following heavy buying 
by German interests which has considerably reduced 
stocks in this country. The German orders for 
copper are variously estimated to have involved 
anything from 10,000 to 15,000 tons so far this 
month. It is understood that the Government is 
taking steps to exercise control over exports of 
metals to that country. The incidence of holidays 
has tended to restrict normal trade, and it is ex- 
pected that normal conditions will not be attained 
again for some little time to come. The outlook is 
considered to be satisfactory and both the August 
and September statistics should be favourable. Pro- 
ducers are now at liberty, of course, to increase 
their outputs by 6,000 to 7,000 tons a month, but 
this expansion of production sanctioned by the 
copper control authorities cannot be made by all 
concerns without a period of delay. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £44 to £44 ls. 3d.; Friday, 
£44 18s. 9d. to £45; Monday, £45 to £45 1s. 3d.; 
Tuesday, £44 18s. 9d. to £45; Wednesday, 
£44 12s. 6d. to £44 13s. 9d. 

Three Months.—Thursday, £44 2s. 6d. to 
£44 3s. 9d.; Friday, £44 17s. 6d. to £44 18s. 9d. ; 
Monday, £44 16s. 3d. to £44 18s. 9d.; Tuesday, 
£44 16s. 3d. to £44 17s. 6d.; Wednesday, 
£44 7s. 6d. to £44 8s. 9d. 

Tin.—With the price of cash tin remaining at 
£230 per ton, interest in this metal has, to a large 
extent, vanished, and the market is now awaiting 
the next meeting of the International Tin Commit- 
tee, which is due to be held next month. At that 
meeting it is expected the Committee will fix the 
fourth quarter quotas. Their decision will be in- 
fluenced by the tonnage disposed of by the buffer 
pool. Interesting comment on this subject is con- 
tained in a recent report issued by C. S. Trench & 
Company, Inc., of New York, in which they state 
that ‘‘we have previously said that the Inter- 
national Tin Committee is likely to authorise an in- 
crease in export quotas for the fourth quarter, but 
we do not now feel so certain about that, because it 
is reported from England that an equilibrium be- 
tween supplies and demands will not be permitted 
until the buffer stock has sold at least 10,000 tons 
of tin. Outright sales of buffer tin started in the 
last week of June and up to the present have pro- 
bably not amounted to over 3,000 tons. No one 
can blame consumers for trying to do what the 
buffer stock executive is trying to do—to take 
advantage of top-notch prices to lighten the burden 
of the reserves which are being carried—but if the 
export quotas are not increased until the pool has 
unloaded 10,000 tons of tin, the action of consumers 
in emptying their shelves will merely delay the 
liberalisation of the market, and may check the 
ensuing price recession before it makes very much 
headway. The London standard market is ‘ cor- 
nered,’ and there is nothing in sight to break the 
corner until the Committee permits larger supplies 
to come forward from the countries which are tied 
up to the restriction agreement.” 

Official quotations wera as follow :— 

Cash.—Thursday, £229 17s. 6d. to £230; Fri- 
day. £229 17s. 6d. to £230; Monday, £229 17s. 6d. 
to £230; Tuesday, £229 17s. 6d. to £230; Wednes- 
day. £229 17s. 6d. to £230. 

Three Months.—Thursday, £225 to £225 5s.; 
Friday, £225 7s. 6d. to £225 10s.; Monday, 
£224 15s. to £225; Tuesday, £224 5s. to £224 10s. ; 
Wednesday, £223 10s. to £223 15s. 

Spelter.— Government needs continue to dominate 
this market and -the demand for — g.o.b. 
metal by the galvanising concerns is well main- 
tained. At the pres:nt time there is something of 
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a scarcity of ordinary commercial business, and thus 
the market is too dependant on State orders for the 
outlook to be wholly satisfactory. 

Daily market prices :— 





Urdinary.—Thursday, £14 7s. 6d.; Friday, 
£14 8s. 9d.; Monday, £14 7s. 6d.; Tuesday, 
£14 7s. 6d.; Wednesday, £14 7s. 6d. 

Lead.—While consumption is reported to be 


satisfactorily maintained, new business in this metal 
is not substantial and the tone of the market is 
rather quiet. Sales of lead in the United States in 
July amounted to the highest monthly level of the 
year, but trade appears to have been on a quieter 
scale during the past few weeks. According to the 
Ministry of Labour returns for the building industry, 
the total value of all plans passed in July is lowe: 
by 30.9 per cent.—the largest decline ever to be 
recorded—as compared with the corresponding 
month of last year. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £15 16s. 3d. ; 
Friday, £15 18s. 9d.; Monday, £16 3s. 9d.; Tues- 
day, £16; Wednesday, £16 2s. 6d. 

Scrap.—Both home and export demand has con- 
tinued to be satisfactory and the outlook appears to 
be quite good. Prices are unchanged. 








Renaissance of the Steel Casting and 
the Rdle of the Metallurgist 


(Concluded from page 139.) 


especially worthy of note in this connection, as 
it represents an unusual effort to evaluate prac- 
tically many of the metallurgical effects of con- 
ventional design. Actual production of a large 
number of commonly occurring shapes and junc- 
tions, and their exhaustive examination by 
metallurgical methods which included the X-ray, 
led the authors to formulate certain rules of 
design. 

It is significant that in all cases these rules, 
arising from exhaustive testing, parallel almost 
exactly the recommendations to designers which 
have been emanating from steel founders for 
years as a result of their practical experiences. 
The present author recently stated in an article 
dealing with casting design that the curse of 
the steel castings industry was orthodoxy of de- 
sign, and he has little or no reason to modify 
this statement as his experience has extended. 

Shapes and contours accepted as correct to 
perform certain services fall definitely into fixed 
types, many of which became customary when 
in less developed engineering times grey iron 
was by far the most commonly used cast 
material. Changes have usually been in minute 
detail, minor concessions of local effect, often of 
value, but not affecting major principles. 

It has been truly stated that ‘‘ Man is a 
creature of habit,’’ and the design of metal 
castings is an outstanding example of habit 
formation. The author can imagine no other 
single factor in foundry production of such vital 
effect, nor one which offers greater future possi- 
bilities of reward, than the co-operative metal- 
lurgical and engineering designing of castings. 

Almost everything in the world has been re- 
designed in order to meet conditions effectively 
as they arise, and always in the light of new 
knowledge of controlling factors. It is reason- 
able to suppose, therefore, that ultimately this 
method of thought will inject itself into the 
metal casting industries, and when this time 
arrives there will be entirely new shapes and 
forms, metallurgically sane, and possessing even 
greater capacities of engineering performance 
because of that fact. 

Economy of production, reduction of manu- 
facturing hazards, the manifestation in all parts 
of the available physical properties of the metal 
used, greater reliability and regularity, and an 


increasing application—all are possible of 
achievement in greater degree when known 
metallurgical fundamentals are permitted to 


exert their co-operative influence on engineering 
design demands. 

Table VI gives a bibliography of American 
literature on the design of steel castings. 
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